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Preface 

The collection of mathematical tables and formulae, 
originally published in the Handbook of Chemistry 
and Physics was intended to provide tables of loga¬ 
rithms, trigonometric functions, numerical constants 
and mathematical formulae and equations adequate 
for the ordinary computations .'of chemistry and 
physics. The convenience of form and completeness 
of the collection led to many requests for a separate 
publication, which would make the tables more readily 
available for general computation and reference or for 
use by students of mathematics. 

Since the first publication of the separate Mathe¬ 
matical Tables extensive additions and revisions have 
been made, the current editions presenting more than 
twice the material of the original volume. 

Every precaution has been used to insure accuracy 
in the numerical values, the proofs having been read 
repeatedly and against several sources where possible. 
A large portion of the material has been computed 
especially for this volume. Notice of any errors which 
may be discovered will be sincerely appreciated. 

In addition to suggestions and contributions from a 
large number of users of the book we wish especially to 
acknowledge the valuable collaboration of the fol¬ 
lowing persons: 

Albert A. Bennett, Brown University 
W. Bruce Ross, McGill University 



preface 


B. H. Brown, Dartmouth College 
James W. Glover, University of Michigan 
D. A. Hill, the Ohio Public Service Company. 
CHEMICAL RUBBER PUBLISHING COMPANY 
Cleveland, Ohio 


Preface to the Seventh 
Edition 

Two important additions have been made’in this 
Seventh Edition of the Mathematical Tables. 

A fifteen page table of natural secants and cosecants 
for angles in degrees and minutes has been added in 
response to the need developed by the increased use of 
computing machines. 

The second important addition is a rather extensive 
collection of mathematical abbreviations and symbols 
covering about twenty-two pages which has been com¬ 
piled by Professor Albert A. Bennett of Brown 
University. 

A small number of minor corrections and revisions 
have been made in various portions of the volume. No 
error has been discovered in the numerical values given 
in any of the major tables since the last printing. 

CHEMICAL RUBBER PUBLISHING COMPANY 
Cleveland, Ohio 
June lo, 1941 
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USE OF mathematical TABLES 

For a complete discussion of the prindples and use of mathe¬ 
matical tables, textbooks on the subject ^ould be consulted. 
The following brief statements are intended to pve only suffi¬ 
cient information to make possible the intelligent use of the 
tables, omitting for the moat part any attempt at treating the 
theory and principles. 

Exponential Method of Expressing Numbers—For conveni¬ 
ence in writing and manipulation, numbers are often expressed 
as factors of appropriate powers of 10. The foUowing examples 
win illustrate: 

2,380,000,000. may be written 2.38 X 10® 

238. may be written 2.38 X 10* 

.238 may be written 2.38 X 10"^ 

.000000238 may be written 2.38 X 10"» 

Logarithms—The logarithm of a number is the exponent of 
that power to which.another number, the base, must be raised 
to give the number first named. Any positive number greater 
than 1 might serve as a base. Two have been selected, yield¬ 
ing two systems of logarithms. One base, 2.718 .... usu^y 
Indicated by the letter e, Epves rise to a system ol logarithms 
convenient in higher mathematics. These are called natural, 
Napierian, or hyperbolic logarithms. Beference will be made 
to their use in a subsequent paragraph. 

The other base used is 10, giving logarithms particularly 
adapted to use in computation, called common or Briggian 
logarithms. Tables of logarithms given without designation 
are invariably of this latter type. 

Since moat numbers are incommensurable powers of ten, a 
common logarithm, in general, consists of an integer which 
is called the oharacterietic and an endless decimal, the mantissa. 

It is to be observed that the common logarithms of all num¬ 
bers expressed by the same figures in the same order with the 
decimal point in different positions have different character¬ 
istics but the same mantissa. To illustrate:—^if the decimal 
point stand after the first figure of a number, counting from 
the left, the characteristic is 0; if after two figures, it is 1; if after 
three figures, it is 2, and so forth. If the decimal point stand 
before t^ first significant figure the characteristic is — 1, usually 
written 1; if there is one zero between the decimal point and the 
first fflgnificant figure it is 2 and so on. For example: log 266 = 

2.40824, log 2.66 = 0.40824, log 0.266 = 1.40824, log 0.00256 = 

3.40824. The two latter are often written log 0.256 = 9.40824 
-10, log 0.00266 = 7.40824-10. 
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USB OF mathematical TABLES (Continued') 

A method of determining eharacteristira of logarithms is to 
write the number with one figure to the left of the decimal point 
multiplied by the appropriate power of 10. The characteristic 
is then the exponent used. For example: 

256,000,000 = 2 .Se X 10“ log = £.40824 

0.000000256 = 2.56 X lO"’ log = 7.40824 or 3.40824-10 

Inasmuch as the characteristic may be determined by inspection 
the mantissas onty are given in tables of common logarithms. 

To find the logarithm of a number: 

For a number of four figures, take out the tabular mantissa 
on a line with the first three figures of the number and under its 
fourth figure. The characteristic is determined as previously 
explained. 

For a number of less than four figures, supply zeros to make 
a four figure number and take the value of the mantissa from 
the tables as before. For example: log 2 = log 2.000 = 0.30103. 

For a number of more than four figures, take the tabular 
value of the mantissa for the first four figures; find the diffeiv 
ence between thie mantissa and the next greater tabular man- 
tisaa and multiply the difference so found by the remaining fig¬ 
ures of the number as a decimal and add the product to the 
mantissa of the first four figures. For example: to find log 
40.762. 

log 46.76 = 1.66987 

Tabular difference between this mantissa and that for 4677 
is .00010. 

log 46.762 = 1.66987 + .2 X .00010 
= 1.86987 + .00002 
■= 1.66989 

To find the number corresponding to a given logarithm: 

If the mantissa is found exactly in the table, join the figure 
at the top which is directly above the riven mantissa to the 
three figures on the line at the left and place the decimal point 
according to the characteristic of the logarithm. For example, 
log'i (antilogarithm) 3.39967 = 2510. 

If the mantissa is not found exactly in the table it is necessary 
to interpolate. For example, log-‘ 3.40028 = 2613. + >/n = 
2513,5. 

The column of proportional parts at the right of each page 
of the table shows, under the heading of the various tabular 
differences, the parts of these differences which correspond to 
the digits from 1 to 0 in the fifth place. This makes it possible 
to take put a logarithm for a five figure number or to find an 
antilogaiithni of the same number of significant figures with 
increased facility, usually by inspection. 
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USE OF MATHEMATICAL TABLES (Continued) 

The following fonnulae express the relations on which the use 
of logarithms is based: 

log ah =log fl+log 6 

log ^ = log a —log h 

log a" =« Xlog a 

log ^a= 

u 

The following examples will serve as illustrations: 

1. 52600 X 0.00381 X 2.74 = 549.1 
log 52600 = 4.72099 
log-0.00381 = 3.58092 
log 2.74 = 0.43775 


Sum: = 2.73906 
Antilogarithm = 549.1 

The sum is the loearithin of the product, the mantissa of 
which is 73960. On Tooldng up this mantissa in the logarithm 
tables we see that it corresponds to the digits 5491. The char¬ 
acteristic is 2, hence there are three figures before the decimal 
point. The number corresponding to the logarithm, called iie 
antilogarithm, is 549.1. 

2. 0.00123 + 62.^ = 0.00002334 An Alternative method; 
log 0.00123 = 3.08901 log 0.00123 = 7.08991 -10 

log 52.7 = 1.72181 log 62.7 = 1.72181 


Subtracting 6.36810 6.36810 —10 

Antilog 0.00002334 

The characteristic 6 (6. —10) shows four zeros after the 

decimal point before the first significant figure. 


273X780 

292X760 


X15X0.09 =1.296 


log 273 = 2.43610 
log 780 = 2.80209 
log 16 = L17609 
log 0.09 = 2.95424 


log 292 = 2.46538 

log 760 = 2.88081 


log denominator = 5.34610 


log sum = 5.45858 

log numerator = 5.45868 
log denominator = 5.34619 


subtracting 

antilogarithm 


R 


= 0.11239 
= 1.295 



USE OF MATHEMATICAL TABLES (Continued) 


As division may be accomplished by multiplsdng by the 
reciprocal of a number, the above majy be considerably simpli¬ 
fied. The logarithm of the reaprocal of a number, called the 
cologarithm, is readily obtained from the ^ble by subtracting 
the logarithm of the nuniber from zero. This t^y readily be 
read oil from the table of mantissM. Change the sip of the 
characteristic algebraically adding to it -1, then mentally sub¬ 
tract each figure of the mantissa from 9 proceeding from left 
to right, the fast figure being subtracted from 10. The example 
then is: 


log 

273 

= 2.43616 

log 

780 

= 2.89209 

log 

15 

= 1.17609 

log 

0.09 

= 2.96424 

colog 292 

= 3.53462 

colog 760 

= 3.11919 


0.11239 

4. (0,00098)^ = 9.224 X 10‘*» An alternative method; 

log 0.00098 = 4.99123 log 0.00098 = 6.99123—10 

4 4 

_3.96492(a) 27.96492 -40 

4X4 16. W or_r.06492 -20 

j:: - or 13.96492 

log (0.00008)« = 13.06492 

antilog = 9,224 X 10"'’ (c) antilog = 9.224 X 10‘‘® 

In the above it will be noted that the mantissa is always 
poritive hence the multiplication of the mantissa shown at (a) 
while (b) shows the multiplication of the characteristic, (c) is 
the algebraic sum. 

5. -^492 = 3.455 
log 492=2.69197 

Dividing the logarithm by 5 gives as the logarithm of the 
root 0.53839 the antilogarithm of which is 3.455 both charac¬ 
teristic and mantissa being positive. When the characteristic is 
negative pd not evenly divisible by the root to be taken a 
modification of the logarithm is necessary. 

6. 0.000372 = 

log 3.72X10"* = 4.57054 (a) 

=26.57054 -30 (b) 

dividing (b) by 3 gives 8.85635—10 which may be written 
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USB OF MATHEMATICAL TABLES (Continued) 
2.85085 and is the logarithm ot the root sought, the antiloga¬ 
rithm of which is 0.07192. 

7. 0.000372 !•“ = 0.000076674 

log 0.000372 = 4.57054 

or 0.57054-10 

1.2 


7.88465—12 
antilogarithm 0.000076674 

Four-Place Logarithms—This short table on two facing pagra 
makes possible logarithmic computation precise to four signi¬ 
ficant figures, (three without interpolation)The mantissa is 
given complete and the proportional parts indicated for each 
une. 

Four-Place Antllogarithms—Some computers prefer to use 
separate tables for determining antilogarithras; the table being 
entered from the margins with the logarithm and the number 
being found in the body of the table. Such a table is given to 
accompany the four-place logarithnos. 

Five-Place Logarithms—^Por computation involving five 
significant figures, (four without interpolation) the five-place 
table will be adequate. Since the first two figures will be the 
same for several lines of the table they are given in the first line 
only. The point at which these first two figures change is indi¬ 
cated by an asterisk. While space does not permit the pro¬ 
portional parts for each line, tables will be found for each tabular 
diCerence. 

The supplementary table following the five-place logarithms', 
giving seven-place logarithms lor numbers of five significant 
figures from 10,000 to 12,000 will be found convenient to in¬ 
crease precision and avoid the inconvenience of interpolation 
where the differences are large. 

Logarithms of the Trigonometric Functions—Logarithms of 
the functions are given for each minute from 0-360°. 

The quantity — 10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 

With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col¬ 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 

B 



USE OP MATHEMATICAL TABLES (Continued) 


To illustrate the proper employment of headings for angles 
in the four quadrants— 

log sin 6° 24' =9.04715 -10 log sin 180“ 24' =9.04715 -10 
logsin 83“ 15 '=0.99698-10 , logsin 263“ 15'=9.99698-10 
logcos 96 “ 41'=9.06580—10 log cos 276“ 41'=9.06589— 10 
log cos 173“ 49 '=9.90747 —10 logcos 353“ 49'=9.99747 —10 

For the accurate determination of values where the tabular 
differences are large, the values of CS and CT are given. The 
following equations indicate their use. 


To find the logarithm of the functions of an angle: 

For angles 0-3“ For angles 87-00“ 

log sin B '= log 6" — CS log cos B = log (90“ — 9)" 

log tan 6 = log 9" — CT log cot 9 = log (90“ — 9)" 

log cot 9 = colog tan 9 log tan 9 = colog cot 9 


CS 

CT 


To find the angle: 

For angles 0-3“ 
log 9" = log sin 9 4- CS 
log 9" = log tan 9 + CT 


For angles 87-90“ 
log (90“ — 9)" = log cos 9 + CS 
log (90“_— 9)" = log cot 9 + CT 


In the above expressions, 9" and (90“ — 9)" are used to indi¬ 
cate the value of the angles expressed in seconds. The values 
in the body of the table are the cologarithms and should be used 
as indicated above. 

The values of the logarithms S and T are also mven in a 
separate table. For these the following relations hold: 

To find the functions of an angle, 
log sin 9 = log 9" 4- S log cos 9 = log (90“ — 9)" 4- S 

log tan 9 = log 9" -j- T log cot 9 = log (90“ — 9)" 4- T 


To find the angle. 

log 9" = log sin 9 — S log (90“ — 9)" = log cos 9 — S 

log 9" = log tan 6 — T log (90“ — 9)" = log cot 9 — T 

Where the values of CS and CT are given, the angles express¬ 
ed in seconds are given in the supplementary column at the 
left. 

The tabular differences are given under the headings "d” and 
“c.d.”, the latter referring to the common difference for the 
tangent and cotangent. Tables of proportional parts (“P.P.”) 
faciutate interpolation. At the bottom of each column will be 
found sperial proportional parts between the tabular differences 
for the tangent or cotangent and those for the sine or cosine. 
These are useful when one function is to be obtained directly 
from the other without determining the angle. 

For example, sup^aa log tan 9 is given as 9.67644 and log 
cos 9 is required. The difference between the given logarithm 
and that given in the table, 9.67622 (opposite 25“ 23'), is 22 



USE OF MATHEMATICAL TABLES (Continued) 

The tabular differences of the two logarithmic functions at this 
place are 32 and 6. In the proportional table for A, 22 corre¬ 
sponds to 4; this, subtracted from the tabular logarithmic 
cosine 9.95591, gives the required log cos $ = 9.95687. 

The symbols 5 and 5 are used to indicate how the terminal _6 
has been derived. For example, the logarithm 8.8307o is 
more fully given as 8.8307495 while the value 9.40S2o is derived 
from 9.4082539. 

Natural Trigonometric Functions —^Values of the natural 
trigonometric fimctiona of angles are given for each minute 
from 0-360°. 

For degrees indicated at the top of the page use the oolumn 
headings at the top. For degrees indicated at the bottom use 
the oolumn indications at the bottom. 

With degrees at the left of each block (top or bottorn), use 
the minute column at the left and with degrees at the right of 
each block use the minute column at the right. 

Natural Functions and their Logarithms are given for 
angles in degrees and tenths from 0 to 90 degrees. 

Natural Functions and their Logarithms are given for 
angles in radians and hundredths, from 0 to 2 radians. 

Haverslnes —^Values of (1 — cose)/2 for angles between 0 and 
180° are given to four significant figures. The four-place 
mantissas of the logarithms of the haversines are also ^ven. 
The correct characteristic must be provided in each case. 

The listed values of the haversines were derived from values 
which were computed to seven significant figures. The 
logarithms were independently derived from the more exact 
values of the haversines and are, therefore, in many cases not 
the exact value of the logarithm of the haversine as listed. 
This is notobly true at the beginning of the table where the 
logarithm can he given with more exactness than the function. 

Natural Logarithms —^The natural logarithms of numbers 
are presented in a group of tables. To find logarithms not 
included in the tables, the following method is us^: 

To find the logarithm of a number which is A or 10 times etc. 
a number whose logarithm is given, subtract from or add to the 
given logarithm the logarithm of 10. 

Thus log 1.6 = log 16 — log 10 

log 160 = log 16 -|- log 10 etc. 

Table A gives logarithms of numbers from 0.00 to 0.99. —10 

diould be appended to each. For instance: log« 0.48 = 9.266—10 

Table B gives logarithms of numbers from 1.00 to 10.09. 
For example: log. 4.86 = 1.58104 

7 



USE OF MATHEMATICAL TABLES (Continued) 

Table C gives logarithms of numbers from 10 to 99. For 
example; logi 48 = 3.87120 

Table D gives logarithms of numbers from 100 to 1109. For- 
example; log. 486 = 0.18621 

Exponential Functions —^Values of e“, log e” and e~* whore 
e is the base of the natural system of logarithms 2.71828 . . . 
and X has values from 0 to 10. Facilitating the solution of 
exponential equations, these tables also serve as a table of 
natural or Napeiion antilogarithms. For instance if the 
logarithm or exponent x =* 3.26 the corresponding number or 
v^ue of e* is 26.060. Its reciprocal e~* is .038388. 

Hyperbolic Functions —The table ^ves the values and 
logarithms of the hyperbolic sine x, coeine x, tangent x and 
cotangent x for values of x from 0 to 6. 

Degrees-Badlans—This table gives the value in radians to 
five significant figures; for each 10 minutes from 0“ 0' to 00“ O'; 
for each degree from 90 to ISO; for each 10 degrees from 
180 to 480. Values are also given for each.noinute from 0-60' 
and for each second from 0-60". 

Tables are also provided to facilitate changing from degrees 
and decimal fractions to radians, from decimal fractions of a 
degree to minutes and seconds and the reverse operations. 

Nilinerlcal Tables—^Tbe first section.' gives the reciprocals 
of uumbps from 0 to 1000 and circumferences and areas of 
cirdes with diameters having these values. Reciprocals and 
circumferences for values not listed can be obtained by an 
appropriate shift of the decimal point. 

The second section is devoted to squares, cubes and roots. 
.The squares and cubes from 1 to 1000 are given exactly. The 
roots are nven to seven significant figures. Since the square 
roola of lOn are given, values of the square roots from 1 to 
10,000 may bo found directly. For the square roots of numbers 
below and ab ove th is range, use may be made of th e fol lowi ng 
rdations; VlOO n = lOv^; -s/lOO Ow .= loVIOn; = 

AV'lOn; Vrivw = AV^i VrA^ = For exam- 

pl e, the square t oot of 0.26 8 may be found by using the form, 

•\/0.268 = itif's/lO X 268. The tabular value for ■the square 
root of lOn for 268 is 61.76872. Hence, 'the desired root is 
0.6176872. , 

Values of cube roots for all numbers from 1 to 100,000 will 
be found directly in ■the table. Cube roots for numbers above 
or below this range^will be found from the following relations: 
•^I QOOw = lO-y^Ti; ■^ 10,000 » - IQ -^lQn; iiy^I00 ,000» = 
lO-iyWOn; ■= Av lOn; = 

Avn. For example, the cube root of 731,000 may bo found 

s 



VSEi OF MATHEMATICAl. TABLES (Continued) 

by uaLng the form, -^731,000 =■ lO-^TSl. The tabular value 
of the root for 731 is 9.008223. The desired root is, therefore, 
90.08223. 

Powers of Numbers—This table is given to_ supplement the 
values of squares and cubes of numbers found in the preceding 
numerical table. The larger numbers are e:mreeBed exponen¬ 
tially to at least seven significant figures. The approximate 
value written os a whole number may be obtained shifting 
the decimal point to the right by the number of places indicated 
in the exponent of 10 shown at the head of each group of values. 
For example: the approximate value of 33’ is found in the 
table as 14.064086 X 10“. Written as a whole number it is 
1,406,408,600,000. 

Factorials and their Logarithms —^The product n X 
(n — 1) X (n — 2) X ■ ■ • X 1 is called factorial n, expressed as 
nl or |n. For example: factorial 5=5X4X3X2X1 = 
120. X'actorials are very often met with in_ series. For pur¬ 
poses of computation in such cases the table giving the values of 
the factorials and of their logarithms for numbers from 1 to 
100 is provided. The values of the factorials are expressed 
exponentially to 6 signifioant figures. 

A brief table of exact values and reciprocals of factorials is 
to be found on page 140. 

Factors for Computing Probable Errors —^The probable 
error of a series of n measures oi, oj, og . . . On, the mean of 
which is m, is given by the expression, 

e = ■ ° (ot — ai)« + (m — ag)» -f • • • (to — a„)» 

Vn — 1 

The probable error of the mean is, 

E = - V(w — a0‘ -t (m - a,)’ + ■ ■ • (m - o,)’ 

Vn(n — 1) 

The following approximate equations are convenient forms for 
computation, 

e = 0.8453— 

•\/n{n — 1) 

E = 0.8453- 

nva — 1 

The symbol Sd represents the arithmetical sum of the 
deviations. 

For oonvenience in computing the probable error the value 
of several of the factors involved is given for values of n from 2 
to 100. 


9 



USB OF MATHEMATICAL TABLES (Continued) 


Frobablllty of Occurrence of Deviations—^The sigpifi- 
cance of deviations is indicated by tbis table. The probability 
of occurrence of deviations as great as or greater than any 
specific value is given for voriouR ratios of deviation to probable 
error and also with respect to the standard deviation tr. The 
probability of occurrence is stated in per cent or chances in 
100. The odds against occurrence are also stated. The 
probable error is 0.6746 X (c). 

Areas, Ordinates and Derivatives of the Normal Curve 
of Error—If, for a large number of observations, the frequency 
y, of the occurrence of an error of magnitude t be plotted, a 
curve results whose equation may be written, 




The area, ordinates and derivatives for this curve given in the 
table are useful in the treatment of observational data. A text 
on statistical methods should be consulted for a complete 
explanation. 

Factors and Primes—^The table presents the prime factors 
of aU factorable numbers and the logarithms of aU prime num¬ 
bers from 1 to 2000. 
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LOGARITHMS 


N 

n 

mm 

1 

FropgrUonal Farts 
2 3 4 0 0 7 

3 

0 

SS 

7404 7412 7410 7427 7436 

7443 7461 7460 7400 7474 

1 

2 

2 

3 

4 

6 

6 

6 

7 


7482 7400 7487 7606 7613 

7620 7528 7535 7543 7651 

1 

2 

2 

3 

4 

6 

8 

6 

7 

57 

7639 7666 7674 7682 7688 

7507 7004 7812 7610 7627 

1 

2 

2 

3 

4 

6 

6 

a 

7 

58 

7634 7642 7648 7667 7604 

7072 7670 7686 7604 7701 

1 

1 
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446 483 621 668 606 
819 856 803 930 067 
07 188 225 262 208 336 
666 691 628 664 700 

018 964 900*027*063 
08 270 814 360 386 422 
686 672 707 743 778 
091*026*061*006*132 
00 342 377 412 447 482 
691 720 760 706 830 

10 037 072 106 140 176 
380 416 440 483 617 
721 765 780 823 867 

11 060 093 126 160 103 

394 428 461 494 528 
727 760 793 826 860 

12 067 090 123 166 180 
386 418 460 483 516 
710 743 776 806 840 

13 033 066 008 130 102 
364 386 418 460 481 
672 704 736 767 799 
988*010*061*082*114 

14 301 333 364 396 426 

613 644 676 706 737 
622 953 983*014*046 
16 229 269 200 320 361 
634 664 694 626 656 
836 866 897 927 067 

16 137 167 197 227 266 
438 436 466 624 664 

,, 732 731 791 820 860 

17 020 066 086 114 143 
319 348 377 406 436 


217 260 303 346 389 
647 689 732 776 817 
♦072*118*157*199*242 
494 536 578 620 602 
912 963 966*036*078 
325 366 407 446 490 

736 776 816 867 868 
*141*181*222*262*302 

643 683 623 063 703 
941 981*021*000*100 

336 376 416 464 493 
727 766 806 844 883 
*116*164*192*231*26B 
600 633 676 814 662 
881 018 966 994*032 
268 296 333 371 408 
633 670 707 744 781 
*004*041*078*116*161 
372 40B 446 482 BIB 

737 773 806 846 882 

*090*138*171*207*243 
468 463 520 665 600 


606 638 667 696 726 



6 6 7 8 9 















































































































FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 12 3 4 

5 0 7 8 9 

Proportional 

parts 

150 

17 609 638 667 666 726 

Rilllilliiliil 



29 28 

Ifil 


uipiCiV iQik|;u(- 'OM>l 

1 


2,6 2,8 

162 

18 184 213 241 270 298 I 

KVyAI* •'l;l:?B4l 'X*4I 

2 


6,8 6,6 

163 

469 498 626 664 683 

■;V lik 'liu rlik MrbXm 

3 


8,7 8,4 

1S4 


l:k :lt >. lift' tlifi ^bi]i|il 

4 


11,6 11,2 

les 


1 ir k ‘ 14 • T14 1 kl 

6 


14 5 14,0 

■Ml 


UA V vi '.Iiiirl4: •Invlil 

f! 


17.4 16,8 

157 


728 766 783 811 838 

7 


20,3 16,6 

156 

866 863 021 948 976 

70Q3*0307068*08B*112 

8 


23,2 22,4 

150 

20 140 167 194 222 249 

276 303 330 368 386 

g 


26,1 26,2 

160 

412 439 466 403 520 

648 676 602 626 066 



27 20 

161 

683 710 737 763 760 

817 844 871 808 626 

1 


2,7 3,8 

162 

952 078‘»008'K>32'*060 

♦088ni2»136*168*192 

2 


6,4 6,2 

163 

21 216 246 272 299 326 

362 378 406 431 468 

3 


8,1 7,8 

1B4 

484 611 637 664 560 

617 643 000 696 722 

4 


10,8 10,4 

166 


880 906 932 968 086 

6 


13,6 13,0 

166 


141 107 104 220 246 

6 


16,2 16,6 

167 


401 427 453 479 606 

7 


18,6 18,2 

168 


600 686 712 737 763 

8 


21,6 20,8 

106 


917 943 60S 694*010 

9 


24,3 23)4 

170 

23 043 070 006 121 147 

172 198 228 240 274 



26 

171 

300 323 360 376 401 

426 452 477 602 628 


1 

2,6 

172 



2 

6,0 

173 



3 

7,S 

174 

I'JIlMi'WlI: ilifl 

ISO 204 220 264 279 


f 

10,0 

175 

kBKtSlKlt ; wliXWriiK iki 

428 462 477 602 627 


5 

12,6 

178 

iViltllivltVi •’ll 

674 669 724 748 773 

0 

16,0 

177 

797 822 846 871 896 

920 644 906 093*018 


' 

17 6 

178 

KTiTiT^wiTiTIWiTiTVlTiVRiTH 

164 188 212 237 201 

8 

20,0 

179 


406 431 466 479 608 


S 

22,6 

180 





24 23 

181 


<sV- ?k)il! •■^! 


1 

2,4 2,3 

182 


fill; iffi^i ir^l lUtl 

2 

4,8 4,0 

183 


:(;! ^ ilK :v ^7! 

3 

7,2 8,9 

184 

it 1 kl »y'! ■ iH •>: 1 •'Ti; 1 

ijiji iU: it vMi Vi 


4 

0,0 9,2 

186 

^^wXl'4 wi < L wi :k 1 :1 ■ ■ 

ifit : :UiVt lu • i ; 


• 

12,0 11,5 

186 

^^IviiliWrm^l^KuiV-'iCini'l 

Kfl;f:CilT uI6Cj vkui ; I 


1 

14,4 13,8 

187 

»tV A III 1/14: i 14 •X 

imibltW. 'ill: Ik 


7 

16,8 16,1 

188 

HVsf ;kkuk livA l:li'wtiil:l 

lliVt 4: 

8 

19,2 18,4 

180 

646 666 602 716 738 


g 

21,0 20,7 

100 

876 808 621 944 067 




22 21 

191 

28 103 126 149 171 194 

'XvM'Z:' 



2,2 2,1 

193 

330 353 375 398 421 



2 

4,4 4.2 

103 

553 578 601 623 646 

1 668 661 713 735 768 

3 

6,0 6,3 

104 

1 ■:< 1 Vi •: VM://1 ■ 

892 614 687 969 681 


4 

8,8 3,4 

195 

^4!Blll>il«i4ill^' :ll 'iVI 



) 

11,0 10,6 

166 

Wt^EPjim'Z :V4i 'kIi ieI 


6 

13,2 12 0 

Wild 

iWi* iln4:l«:Kl 



7 

16,4 14,7 


rl4: Iwil iBr^VvIriixl 

1 776 798 820 842 803 

8 

17,6 16,8 

189 

886 907 626 061 973 

994*010*038*000*081 

6 

16,8 18,9 

200 

30 103 126 146 168 100 

211 233 266 270 298 




N. 

BOB 

BBB 


Proportional 


■■■■■I 

■■■■■I 



parts 


IT 








































































































































































































































FIVE-PLACE LOGARITHMS (Continued) 


N. 

BBB 

5 6 7 8 9 

FroportionaL 

parts 

2S0 

39 791 811 829 816 803 

881 898 916 933 960 


18 

261 

967 985*002*019*037 

Ui iTiUi 

1 

1,8 

252 

10 110 157 175 192 209 


2 

3,6 

263 

312 329 316 361 381 

1: -I'll; I 

3 

6,4 

261 


1* iitl^>]i|iukl« • 'm 

1 

7,2 

265 

11 iri ■ i 

mr, U:U«i;lrirJ<lr, tiiVifl 'I 

5 

.9,0 

266 


909 026 013 060 976 

6 

10,8 

257 

iiui 

*Q78*096*111*12S*145 

7 

12,6 

288 

EsHiiUBi 'a^Bi 

240 203 280 290 813 

8 

11,4 

269 

330 347 363 380 307 

114 130 117 161 481 

0 

16,2 

260 

107 511 531 517 661 

681 697 611 631 617 


17 

261 

664 631 697 711 731 

747 784 780 797 814 

1 

1,7 

262 

830 847 863 880 806 

913 920 916 983 079 

2 

3,4 

263 

996*012*029*016*062 

•078*096*111*127*144 

3 

5,1 

261 

42 100 177 103 210 226 

243 269 275 202 308 

4 

0,8 

265 

325 341 357 371 300 

106 123 430 465 472 

5 

8,6 

266 

486 604 521 537 653 

iV/a;ki ^ iv. i 

6 

10.2 

267 

051 067 684 700 716 

■ ^ 1*'' 

7 

11,9 

268 

813 830 846 802 878 


8 

13.6 

269 

075 001*008*024*010 


9 

16,3 

270 

43 lae 162 169 185 201 



16 

271 

207 313 329 345 301 

l/irliltKlfi ‘.Wy^: 

1 

1,0 

272 

157 178 489 506 521 

l•'Srl•T^I<V tlH^ ! i *li 

2 

3,2 

273 

616 632 618 661 680 

'Bfe ' *1Y 

3 

1,8 

271 

776 701 807 823 838 

BniViritlzl: im !?*i (r 

1 

B,4 

276 

033 040 005 081 900 


5 

89 

276 

11 001 107 122 138 151 

('itH'I'W-iovAl r 

6 

0,6 

277 

218 261 270 205 811 

’]{ st:!: 

7 

11,2 

273 

104 120 136 151 107 


R 

12,8 

279 

660 676 592 607 623 


9 

14,4 

280 

716 731 747 762 778 



16 

281 

871 886 002 917 932 


1 

1,8 

282 ' 

45 026 040 066 071 080 

iftUI' iirK:l;|it!:Blis 

2 

8,0 

283 

179 194 209 226 210 

'Ji 

3 

4,5 

264 

332 347 302 378 393 

'll W'll.-f llil' 

4 

6,0 

285 

181 600 616 530 516 

561 676 601 606 621 

6 

7,b 

286 

687 662 607 682 607 

712 728 743 768 773 

ft 

o!o 

287 

788 803 818 831 819 

861 879 891 BOO 921 

7 

10,6 

268 

039 051 060 081*000 

*016*030*046*080*076 

S 

12.0 

289 

16 090 105 120 136 160 

106 ISO 196 210 226 

9 

13,6 

290 

210 265 270 286 300 

316 330 316 350 371 


14 

291 

380 101 419 131 449 

104 179 191 609 623 

1 

lA 

292 

638 563 668 683 698 

013 027 612 667 672 

2 

2.8 

203 


761 778 700 806 820 

B 

4,2 

291 

ill 

909 923 938 953 967 

B 

6/6 

296 

982 997*012*026*011 I 

*066*070*085*100*111 

H 

70 

296 

17 120 114 160 173 IBB 

202 217 232 210 201 

6 

8,4 

297 


849 368 878 392 407 

7 

9,8 

298 


191 609 621 638 663 

R 

11.2 

299 

667 682 696 611 626 

640 661 eOB 683 698 

0 

12,6 

300 

712 727 741 756 770 

781 799 813 828 812 



N. 

BBB 

6 6 7 8 9 

Proportional 


■■■■■I 



parts 


le 
































































































































































































FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 12 3 4 

6 0 7 8 9 

Proportional 

parts 

360 

64 407 410 482 444 468 

460 481 404 606 618 



3S1 

531 643 666 668 680 

693 606 617 630 642 



362 

664 667 670 601 704 

716 728 741 763 766 



363 

777 700 802 814 827 

830 861 864 876 888 


13 

354 

000 913 026 937 040 

062 074 080 008*011 

1 

i'i 

355 

66 023 036 047 060 072 

084 096 108 121 133 

2 

2,6 

366 

146 167 160 182 104 

206 218 230 242 268 

a 

8,0 

367 

267 270 201 303 316 

328 340 352 364 376 

4 

S'? 

368 

388 400 413 426 437 

449 461 473 486 407 

5 

0,6 

369 

609 622 634 646 668 

570 682 604 606 618 

6 

7,8 




7 

. 8.1 

360 

630 642 664 666 678 

691 703 716 727 739 

s 

10,4 

861 

761 763 776 787 709 

811 823 836 847 869 

9 

11,7 

363 

871 883 806 007 010 

031 943 066 067 970 



363 

001*003♦016*027*038 

*060*002*074*086*008 



364 

66 110 122 134 146 168 

170 182 104 206 217 



365 

220 241 263 266 277 

289 301 312 324 336 


12 

366 

348 360 372 384 306 

407 410 431 443 466 

1 

1/2 

867 

407 478 400 602 614 

826 638 640 561 573 

2 


368 

686 607 608 620 632 

644 660 667 670 661 

8 

8,6 

360 

703 714 726 738 780 

761 773 786 797 808 

4 





5 

6,0 

370 

820 832 844 866 867 

870 801 002 014 926 

e 

7,3 

371 

037 049 061 072 084 

906*008*010*031*043 

7 

8,4 

372 

67 054 066 078 080 101 

113 124 130 148 156 

S 

8,0 

373 

171 183 194 206 217 

220 241 262 264 276 

t) 

10,8 

374 

287 209 310 322 334 

346 357 368 380 302 



375 

403 415 426 433 440 

461 473 484 496 607 



376 

610 630 642 663 666 

676 688 600 611 023 



377 

634 646 667 660 680 

602 703 716 726 738 


11 

378 

740 701 772 784 706 

807 818 830 841 862 

1 

1,1 

370 

864 876 887 808 010 

021 933 044 066 067 

2 

2,2 




3 

8,8 

380 

978 090*001*013*024 

*035*047*068*070*081 

4 


381 

68 092 104 116 127 138 

149 101 172 184 196 

5 

6,6 

382 

200 218 229 240 262 

263 274 286 207 800 

6 

6,6 

383 

320 331 343 364 366 

377 3SS 300 410 422 

7 

7,7 

384 

433 444 456 467 478 

490 601 612 624 636 

8 


366 


602 614 626 636 647 

0 

0,9 

386 

M 1 /I 1 i'-»wl 

716 726 737 719 760 



387 

771 782 794 805 818 

827 838 860 801 872 



388 


039 860 061 078 034 



380 


♦061*082*073*084*096 


10 




1 

1,0 

390 

59 106 118 120 140 161 

132 173 184 106 207 

2 

3,0 

301 

M 1 1 ■ 

273 284 206 306 318 

3 

3,0 

303 

329 340 361 362 373 

384 306 406 417 428 

4 

4,0 

303 

430 460 461 472 483 

404 606 517 528 630 

5 

6,0 

304 



6 

6,0 

306 


716 720 737 748 760 

7 

7,0 

306 


824 836 846 867 868 

8 

8,0 

397 


034 946 966 966 977 

0 

9,0 

398 


*043*064*006*076*086 



ago 


162 163 173 184 106 



400 

206 217 228 280 240 

260 271 282 203 304 



N. 

—Ml 

6 6 7 8 0 

Proportional 


■■■■■I 


1 

parts 


SI 













































FIVE-PLACE logarithms (Continaed) 


N. 

0 

1 

2 

3 

4 

6 

B 

7 

6 

9 


400 

00 200 

217 

228 

230 

249 

260 

271 

282 

203 

304 



401 

314 

325 

330 

347 

358 

309 

370 

390 

401 

412 



409 

423 

433 

444 

455 

400 

477 

487 

498 

600 

620 




R31 

641 

552 

663 

574 

684 

595 

600 

617 

027 



404 

038 

040 

660 

670 

681 

692 

7U3 

713 

724 

785 



40.!; 

740 

756 

767 

77« 

788 

709 

81(> 

821 

881 

842 



kHtI 

863 

863 

874 

885 

805 

soe 

917 

927 

U38 

940 



407 

060 

070 

9R1 

001 *0Q2 1 

1 «018 *023 *034 *045 *056 1 



408 

61 000 

077 

087 

008 

too 

110 

130 

140 

161 

102 

l 


400 

172 

183 

104 

204 

216 

226 

230 

247 

257 

208 

2 

2^2 












3 

SfS 

410 

278 

2R0 

300 

810 

321 

331 

342 

352 

363 

374 

4 

4.4 

411 

384 

306 

405 

418 

425 

437 

448 

458 

480 

479 

6 

5«5 

412 

400 

nno 

R11 

521 

r:i2 

542 

653 

563 

574 

584 

6 

e.B 

41.S 

608 

(106 

OlA 

627 

837 

648 

858 

660 

679 

090 

7 

7r7 

414 

700 

711 

721 

781 

742 

762 

753 

778 

784 

794 

8 

8>S 

410 

806 

81.6 

826 

836 

847 

867 

868 

878 

888 

899 

0 

9.9 

416 

000 

020 

930 

041 

061 

002 

972 

082 

093 *003 



417 

02 014 

024 

034 

Q4A 

066 

066 

07A 

080 

007 

107 



418 

118 

128 

138 

149 

160 

170 

1R0 

nx) 

2U1 

211 



410 

221 

232 

242 

262 

263 

273 

284 

204 

804 

315 

.. 


420 

326 

336 

340 

366 

365 

377 

387 

307 

408 

418 



421 

428 

439 

449 

459 

489 

480 

fm 

fiv 

611 

521 

1 


422 

531 

.^42 

662 

562 

572 

563 


1# 

r 1 

■i 

2 

2.0 

428 

634 

644 


665 

676 

686 



til] 

Iti'/lI 

8 

3.0 

424 

737 

747 

767 

767 

778 

788 

70S 

m: 

L1J 

1: *Jtl 

4 

4.0 

426 

839 

H40 

850 

870 

880 

H3D 



E 3 

1! Cll 

5 

6.0 

.420 

041 

061 

not 

072 

982 


6 

e.o 

'427 

03 043 

063 

063 

073 

0R3 

094 

104 

fR] 

F71 

Ffl 

7 

7.0 

'428 

144 

15.6 

165 

175 

185 

185 

206 

215 



8 

8.0 

42U 

240 

260 

266 

270 

280 

ma 


317 

327 

337 

9 


480 

347 

367 

307 

377 

387 

397 


417 

42R 

438 



481 

448 

458 

408 

478 

4HR 

498 

Eliij 

518 

628 

.538 



432 

648 

558 

508 

670 

5H0 

590 

500 

nin 

620 

530 



433 

649 

0.59 

660 

870 

ORO 

000 

700 

719 

720 

739 



434 

740 

70U 

769 

779 

780 

799 

809 

810 

820 

839 



436 

849 

860 

80U 

870 

889 

800 

000 

919 

020 

939 



430 

940 

060 

060 

070 

988 

908 *008 *018 *028 *038 

1 


437 

64 048 

068 

008 

078 

088 

008 

lOR 

118 

>128 

137 


1'8 

438 

147 

157 

167 

177 

187 

107 

207 

217 

227 

237 


2i7 

433 

24S 

2S6 

266 

270 

288 

208 

300 

310 

826 

335 

K 

3^6 

440 

343 

366 

365 

378 

sa.'i 

306 

404 

414 

424 

434 

K 

4/6 

6<4 

441 

444 

464 

404 

478 

483 

403 

503 

513 

528 

632 


5/8 

442 

542 

662 

502 

572 

682 

691 

50T 

611 

521 

631 


7»2 

443 

640 

660 

60U 

870 

880 

689 

699 

700 

710 

720 


B.l 

444 

738 

748 

VS8 

768 

777 

787 

797 

807 

810 

820 



445 

836 

846 

856 

865 

875 

885 

895 

904 

014 

024 



440 

033 

043 

053 

068 

972 

982 

092 *002 *011 *021 1 



447 

65 031 

040 

060 

060 

070 

070 

OR!) 

000 

108 

118 



448 

128 

137 

147 

167 

107 

176 

1R5 

19A 

205 

216 



: 449 

225 

234 

244 

264 

203 

273 

283 

292 

302 

312 

■ 


480 

321 

331 

341 

360 

360 

369 

370 

389 

00 

s 

408 

■ 

■ 

N. 

m 

B 

2 

3 

B 

6 

a 

7 

8 

'9 

Proportional 


parts 


12 








































FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

H 


4B0 

66 321 

331 

341 

360 

380 

369 

379 

380 

398 

408 



451 

418 

427 

437 

447 

456 

466 

475 

436 

496 

504 



452 

514 

523 

533 

543 

552 

562 

571 

631 

691 

600 



453 

610 

619 

629 

630 

848 

668 

887 

677 

686 

890 



464 

706 

715 

726 

734 

744 

763 

763 

772 

782 

792 



455 

801 

811 

820 

830 

830 

849 

368 

868 

877 

387 



456 

890 

900 

016 

025 

935 

944 

964 

963 

973 

982 



457 

092 

*001 *011 *020 *030 1 

*039 *049 *068 *088 *077 


10 

458 

60 087 

0P6 

106 

115 

124 

134 

143 

163 

162 

172 

1 

1/0 

469 

181 

191 

200 

210 

219 

229 

238 

247 

267 

260 

2 

2/0 












3 

3/0 

460 

276 

286 

205 

304 

314 

823 

332 

342 

861 

361 

4 

4/0 

461 

370 

680 

389 

308 

408 

417 

427 

436 

445 

466 

5 

6/0 

462 

404 

474 

483 

402 

602 

511 

521 

530 

539 

640 

6 

6/0 

463 

558 

667 

677 

688 

506 

605 

614 

624 

633 

642 

7 

7/0 

464 

652 

661 

671 

880 

680 

800 

708 

717 

727 

736 

8 

8/0 

46fi 

745 

755 

784 

773 

783 

792 

801 

811 

820 

829 

9 

0/0 

466 

839 

848 

857 

867 

876 

8S6 

894 

004 

913 

922 



467 

932 

041 

050 

060 

960 

078 

087 

097 *006 *015 



468 

67 026 

034 

043 

052 

062 

071 

080 

089 

OOD 

108 



469 

117 

127 

136 

145 

164 

184 

173 

182 

191 

2UL 



470 

210 

219 

228 

237 

247 

258 

266 

274 

284 

293 



471 

302 

311 

321 

330 

339 

348 

367 

367 

376 

386 


9 

472 

304 

403 

413 

422 

431 

440 

449 

469 

488 

477 


0>6 

473 

486 

405 

604 

614 

523 

532 

541 

660 

580 

569 


1>8 

474 

578 

537 

698 

806 

814 

624 

633 

842 

651 

060 


2.7 

47fi 

eeo 

879 

888 

697 

708 

716 

724 

73H 

742 

762 


3'B 

47A 

781 

770 

779 

78B 

797 

306 

816 

826 

834 

843 


4.6 

477 

852 

861 

870 

879 

888 

897 

908 

016 

026 

934 


6.4 

47R 

943 

052 

981 

970 

979 

938 

997 *006 *015 *024 


8.3 

479 

88 034 

043 

062 

061 

070 

079 

088 

097 

106 

116 


7.2 . 













8.1 

480 

124 

733 

142 

161 

180 

169 

178 

187 

100 

205 



481 

215 

324 

233 

242 

261 

200 

269 

278 

287 

296 



4R2 

305 

314 

324S 

332 

341 

360 

369 

H6K 

377 

388 




305 

404 

413 

422 

431 

440 

449 

468 

487 

478 



4R4 

488 

404 

502 

511 

520 

529 

538 

547 

668 

565 



4HS 

674 

683 

502 

601 

610 

619 

628 

037 

646 

055 


8 

486 

884 

673 

881 

690 

899 

708 

717 

726 

735 

744 


0.8 

487 

753 

762 

771 

7H0 

789 

797 

806 

816 

824 

8R8 

2 

1/6 

4RR 

842 

«il 

880 

869 

878 

836 

896 

904 

013 

922 

3 

2.4 

480 

931 

040 

949 

068 

986 

976 

984 

003 *002 *011 

4 

3/2 












5 

4/0 

490 

60 020 

028 

037 

048 

066 

064 

073 

082 

000 

non 

6 

4/8 

491 

108 

117 

126 

135 

144 

152 

161 

170 

179 

188 

7 

5/6 

492 

197 

206 

214 

223 

232 

241 

249 

268 

287 

278 

s 

6.4 

493 

286 

204 

302 

311 

320 

329 

338 

848 

366 

364 

0 

7.2 


373 

381 

390 

369 

408 

417 

425 

434 

443 

459 



465 

461 

469 

478 

437 

496 

504 

613 

522 

531 

539 



496 

546 

557 

566 

674 

583 

592 

601 

009 

618 

827 



497 

636 

644 

653 

602 

671 

679 

688 

697 

705 

714 



498 

723 

732 

740 

749 

768 

767 

775 

784 

793 

801 



499 

810 

810 

827 

838 

846 

854 

862 

871 

830 

888 



BOO 

897 

908 

914 

023 
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m 
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0 
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FIVE-PI,ACE LOGAEITHMS (Continued) 


N. 

0 

1 

2 

3 

4 


6 

7 

8 

9 




firwt 

014 

923 

032 

640 

940 

968 

966 

976 



mi 

084 

902 

*001 

*010 

*018 

<027 

*036 

*044 

*053 

*052 




7n n7n 

070 

088 

n»o 

106 

114 

122 

131 

140 

148 




157 

106 

174 

183 

191 

200 

209 

217 

226 

234 



RCU 

243 

263 

?60 

209 

278 

285 

296 

303 

312 

321 



jin.^ 

320 

338 

346 

355 

364 

372 

331 

389 

398 

400 




416 

424 

432 

441 

449 

466 

40V 

476 

484 

492 



m? 
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500 

518 

520 

5.^5 

644 

552 

sei 

669 

578 


9 

J>OS 

6S0 

595 

003 

012 

021 

029 
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046 

055 

603 


0<0 
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072 

680 
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097 

706 

714 

723 

731 

740 

749 

2 

1*8 










3 

2,7 

610 

767 

705 

774 

783 

791 

800 

808 

817 

826 

834 

4 

3*6 

511 

843 

851 

859 

858 

875 

sss 

803 

902 

910 

919 

5 

4,5 

513 

027 

935 

044 

952 

901 

969 

073 

030 

996 

*003 

6 

5,4 

513 

71 012 

020 

029 
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040 

054 
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071 

079 

088 

7 
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093 
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130 

139 

147 

156 
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8 

7,2 

515 

181 

TR9 
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205 

214 

223 

281 

240 

248 

257 

0 

8,] 

5lfl 

266 

173 

181 

290 

299 

307 

315 

324 

332 

341 



SI 7 

349 

357 

300 

374 

003 

301 

099 

408 

410 

425 



SIS 

433 

441 

450 

458 

400 

475 

483 

492 

500 

603 



519 

817 

526 

533 

542 

660 

656 

607 

675 

584 

692 



810 

000 

009 

017 

625 

034 

042 

050 

059 

067 

875 


8 

S21 

084 

092 

700 

709 

717 

726 

734 

742 

750 

769 

1 

0,6 

522 

707 

775 

784 

792 

800 

806 

fil7 

826 

834 

342 

2 

1,0 

523 

850 

858 

887 

875 

883 

8Q2 

900 

908 

917 

926 

3 

2-4 

524 

933 

941 

050 

958 

900 

976 

083 

901 

099 

*003 

4 

3^2 

52B 

72 018 

024 

032 

041 

049 
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5 

4,0 
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116 
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6 

4,8 
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247 
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7 
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337 

8 
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370 
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396 

403 

411 

419 

9 

7,2 

El 
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436 

444 

462 

450 

499 

477 

486 

490 

501 



631 

609 

513 

526 

534 

642 

560 

55R 

557 

676 

683 



532 

691 

699 

007 

eie 

024 

032 

040 

548 

555 

005 



633 

673 

031 

euu 

007 

706 

713 

722 

730 

738 

740 



538 

754 

703 

V70 

779 

787 

706 

803 

811 

819 

827 
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835 

843 

852 

850 

808 

676 

884 

892 

900 
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7 
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925 
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2 
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638 

73 078 

080 

064 
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119 
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135 

148 
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S 

2»1 
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169 
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176 
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199 

207 

216 

223 
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4 

2,8 

B40 

239 

247 

255 

263 

272 
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295 
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6 

6 

3/6 

4/2 

641 

320 

328 

830 

344 

352 

360 

808 

375 

384 

392 

7 

4ifl 

542 

400 

4U3 

416 

424 

432 

440 

448 

460 

404 

472 

8 

6/0 

548 

480 

488 

490 

604 

612 

620 

628 

530 

644 

662 

9 

e«3 

544 

600 

538 

576 

634 

662 

000 

508 

515 

624 

632 

546 

040 

048 

068 

064 

672 

679 

587 

595 

703 

711 



040 

719 

727 

785 

748 

751 

769 

757 

775 

783 

791 



647 

799 

307 

315 

323 

830 

838 

840 

854 

802 

870 



648 

878 

338 

894 

902 
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918 
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908 

941 

940 
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957 

905 
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981 

989 

997 
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062 
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107 



N. 

0 

1 

2 

3 

4 

6 

0 

7 

8 


Proportional 

— 











parta 


















FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

0 

Propordonal 

parts 

UO 

74'030 

044 

062 

000 

008 

076 

084 

092 

090 

107 



651 

115 

128 

131 

139 

147 

155 

162 

170 

178 

186 



ma 

194 

202 

210 

218 

225 

233 

241 

249 

267 

266 



653 

273 

280 

288 

205 

304 

312 

320 

327 

335 

348 


* 

564 

361 

359 

307 

374 

382 

390 

398 

406 

414 

421 



655 

42D 

437 

445 

453 

401 

468 

476 

484 

492 

600 



rm 


PilKl 




547 

554 

582 

670 

578 






EM] 


Efa 

624 

632 

640 

648 

656 



ItM 

003 

071 

070 

587 

505 

702 

710 

718 

725 

733 



669 

741 

749 

767 

754 

772 

780 

788 

796 

803 

811 



060 

816 

827 

834 

842 

860 

868 

855 

873 

831 

880 


8 

501 

896 

904 

012 

020 

027 

035 

943 

050 

058 

066 

1 

o>a 

602 

674 

981 

080 

007 ■>'005 

f 012 4'020 '*■028 

*035 *^43 

2 

I'O 

503 

75 051 

050 

066 

074 

082 

089 

097 

105 

113 

120 


2/4 

504 

128 

180 

143 

161 

160 

166 

174 

182 

189 

197 


3>2 

605 

205 

213 

220 

228 

230 

243 

251 

250 

266 

274 


4<0 

6Hn 

282 

289 

207 

305 

312 

320 

3'2K 

335 

343 

351 


4.8 

507 

358 

355 

874 

881 

389 

397 

404 

412 

420 

427 


5/6 

668 

435 

442 

450 

458 

405 

473 

481 

488 

496 

504 

8 

6/4 

660 

511 

510 

526 

534 

642 

640 

667 

565 

672 

580 

0 

7/2 

670 

587 

505 

603 

010 

618 

626 

633 

641 

648 

656 



571 

604 

071 

670 

680 

594 

702 

700 

717 

724 

782 



572 

740 

747 

756 

752 

770 

778 

785 

703 

800 

ROB 



67a 

815 

323 

831 

838 

846 

863 

861 

R6R 

875 

884 



574 

891 

890 

9U6 

914 

021 

020 

937 

044 

962 

969 




067 

974 

082 

980 

997 

♦006 ♦OlO *020 *027 *036 




75 042 

050 

067 

005 

072 

oso 

087 

095 

103 

110 




118 

125 

133 

140 

14H 

155 

168 

170 

178 

1R5 



i '7; 

193 

200 

208 

216 

223 

230 

288 

245 

253 

260 



ii 

258 

276 

283 

299 

298 

305 

313 

320 

328 

336 



T 

843 

350 

358 

856 

373 

380 

388 

395 

403 

410 


7 


418 

425 

433 

440 

448 

465 

452 

470 

477 

485 

1 

0.7 



500 




530 

637 

545 

552 

559 

2 

1.4 

6S3 

657 

574 

682 

689 

607 

604 

612 

610 

626 

634 

8 

2/1 

684 

641 

649 

55(S 

554 

571 

578 

585 

593 

701 

708 

4 

2.8 

585 

716 

723 

739 

738 

746 

768 

760 

76R 

775 

782 

5 

3/5 

586 

790 

797 

895 

812 

810 

827 

834 

842 

849 

86B 

6 

4/2 

587 

854 

371 

879 

885 

893 

001 

908 

015 

923 

030 

7 

4/9 

588 

038 

045 

053 

niTil 


075 

982 

989 

907 *004 

8 

5/6 

689 

77 012 

010 

025 

034 


048 

060 

063 

070 

078 

9 

6.3 

690 

086 

ffll 

rrl 

pn 

116 

122 

129 

137 

144 

161 



591 

169 

Ti'i 

iritl 

1 ill 

188 

195 

2a^ 

210 

217 

225 



692 

232 


Vz' I'J 

V. .41 
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260 

275 

2R3 

201 

208 



ESI 

Kl!^ 

'rvi 

rr *1 


335 

342 

349 

357 

364 

371 



664 

379 

V *1 

tt: si 

t 111 

mi 

415 

422 

480 

437 

444 



695 

462 

lid:! 

466 

E'xi 


488 

405 

503 

510 

517 



690 

625 

532 

639 

646 

664 

561 

568 

575 

683 

590 



667 

607 

6U6 

612 

619 

627 

634 

641 

548 

656 

663 



698 

670 

677 

585 

692 

699 

706 

714 

721 

728 

735 



699 

743 

760 

767 

754 

772 

779 

786 

793 

801 

808 
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844 
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880 
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FIVE-PLACE LOGARITHMS (ContittiJed) 


N. 

0 

1 

2 

B 

B 

5 

6 

7 

8 

B 

ProportSonal 

parte 

900 

77 81S 

822 

830 

837 

844 

851 

869 

366 

873 

880 



flOL 

887 

806 

602 

000 

916 

024 

931 

038 

045 

052 



602 

960 

967 

974 

981 

088 

906'*^003 *010 *017 *025 



603 

7S 032 

oso 

040 

063 

061 

068 

076 

082 

086 

097 



604 

104 

in 

113 

126 

132 

140 

147 

154 

161 

168 



605 

170 

183 

190 

197 

204 

211 

216 

226 

233 

240 



600 

247 

254 

262 

266 

278 

283 

290 

297 

306 

312 



607 

319 

326 

333 

340 

347 

366 

362 

360 

370 

383 


8 . 

608 

300 

308 

405 

412 

416 

426 

433 

440 

447 

465 

1 

0*8 

600 

402 

469 

476 

483 

460 

467 

604 

612 

516 

626 

2 

1*6 












3 

2*4 

610 

638 

640 

647 

564 

561 

669 

678 

683 

590 

807 

4 

8.2 

Oil 

004 

611 

618 

626 

633 

640 

647 

654 

661 

608 

5 

4*0 

012 

675 

00 

686 

696 

704 

711 

718 

725 

732 

73D 

6 

4*8 

013 

746 

768 

760 

767 

774 

781 

786 

706 

803 

810 

7 

6*6 

014 

817 

824 

831 

838 

846 

862 

856 

306 
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880 

8 

6*4 

615 

888 

805 

602 

609 

616 

923 

930 

937 

944 

961 

9 

7*2 

610 

968 

666 

672 

976 

086 

1 903 *000 *007 *014 *021 i 



617 

70 029 

036 

043 

060 

067 

064 

071 

078 

086 

092 



618 

060 

100 

113 

120 

127 

134 

141 

148 

166 

162 



610 

166 

176 

183 

160 

167 

204 

211 

218 

226 

232 



620 

239 

246 

263 

260 

267 

274 

281 

288 

296 

802 


T 

621 

SOQ 

316 

323 

330 

337 

344 

351 

858 

366 

372 

1 

0*7 

622 

370 

386 

363 

400 

407 

414 

421 

428 

435 

442 

2 

1*4 

623 

449 

466 

403 

470 

477 

434 

491 

468 

505 

511 

8 

2*1 

624 

618 

626 

632 

636 

546 

663 

560 

667 

574 

581 

4 

2*8 

625 

688 

566 

602 

609 

616 

823 

630 

837 

644 

650 

5 

8*5 

626 

067 

664 

671 

678 

686 

692 

609 

T06 

713 

720 

6 

4*2 

'627 

727 

734 

741 

748 

764 

761 

788 

775 

782 

780 

7 

4*9 

'628 

700 

803 

810 

817 

624 

831 

837 

844 

851 

858 

8 

5*6 

020 

806 

872 

879 

886 

803 

600 

906 

013 

620 

927 

9 

6*3 

€80 

034 

941 

048 

665 

962 

069 

975 

982 

686 

996 



Q£i] 

80 003 

010 

017 

924 

030 

037 

044 

061 

058 

065 



33Z 

072 

070 

086 

002 

090 

106 

118 

120 

127 

134 
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140 

147 

134 

101 

168 

175 

182 

188 

195 

202 



634 

200 

216 

223 

220 

230 

243 

250 

257 

264 

271 



63S 

277 

284 

291 

208 

306 

312 

318 

326 

332 

339 


$ 

636 

340 

363 

366 

366 

373 

380 

387 

363 

400 

407 

1 

0*6 

637 

414 

421 

428 

434 

441 

448 

465 

462 

468 

475 

2 

1*2 

638 

482 

486 

400 

602 

606 

.616 

523 

630 

636 

543 

3 

Ir'S 

636 

600 

667 

364 

670 

577 

684 

591 
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604 

611 

4 

2*4 

640 

618 

625 

632 

638 

046 

662 

669 
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679 

5 

e 

a*o 

3*6 

641 

686 

693 

606 

708 
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726 
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740 
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781 
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794 
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8 
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828 

836 

841 
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866 
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0 
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643 
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990 
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218 
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660 
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311 
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325 
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FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 
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n 

5 

B 
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Ri 
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743 
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706 

803 

300 

810 



SS8 

823 


;kT; 

:?y. 

?c?! 

856 

862 

360 

375 

832 





805 

002 


915 

921 

028 

936 

941 

948 



660 


961 

968 

974 

981 

987 

004 

*000 *007 *014 


7 

6H1 



*FF 

ipn 

ijn 

053 

060 

066 

073 

070 

1 

0.7 

662 

HVrT^ 



T*p 

fc 

110 

125 

132 

133 

145 

2 

1'4 

663 

161 

: 

Vr 

ft 


IS4 

101 

197 

204 

210 

3 

2.1 

664 

217 

■:$ 

Tr 

vP 


249 

256 

263 

269 

276 

4 

2.8 

665 

282 

1 

’tp 

•t*r 


3X5 

321 

328 

334 

341 

5 

3.5 

666 

347 


T * 

•Pil 

'Tr 

3S0 

387 

303 

400 

406 

6 

4f2 


413 


r * 

r sfe 

few 

445 

452 

458 

405 

471 

7 

4.0 

668 

478 

484 


■ tf, 

SiT 

510 

517 

523 

530 

5:i6 

8 

5.6 

669 

543 

649 

556 

562 

569 

675 

582 

588 

595 

601 

0 

5.3 

670 

607 

614 

020 

627 

633 

640 

646 

653 

659 

666 



671 

672 

679 

6H5 

692 

608 

70S 

711 

718 

724 

730 



072 

737 

743 

750 

750 

763 

760 

776 

782 

789 

795 



67a 

802 

HOH 

814 

821 

827 

834 

A40 

847 

353 

860 



674 

866 

872 

870 

385 

892 

808 

005 

All 

913 

924 



676 

930 

937 

043 

950 

056 

963 

069 

976 

982 

088 



676 

098 *001 *008 *014 *020 

*027 *033 

*040 *046 

♦052 



677 

S3 069 

086 

072 

078 

085 

091 

(197 

104 

no 

117 



67S 

123 

120 

136 

142 

149 

155 

161 

168 

174 

131 



670 

187 

193 

200 

206 

213 

218 

225 

232 

238 

245 



680 

261 

257 

264 

270 

276 

283 

289 

296 

302 

303 


6 


815 

321 

327 

334 

340 

347 

353 

360 

366 

372 

1 

o.e 

682 

378 

385 

391 

398 

404 

410 

417 

423 

420 

436 

2 

V2 

683 

442 

448 

456 

461 

467 

474 

480 

487 

403 

499 

3 

V8 


606 

612 

518 

525 

631 

537 

544 

550 

556 

563 

4 

2.4 

685 

569 

575 

582 

588 

594 

601 

607 

6T3 

620 

525 


3.0 

666 

632 

639 

645 

661 

668 

664 

670 

677 

663 

669 


3.6 

687 

606 

702 

708 

715 

721 

727 

734 

740 

746 

763 


4.2 

6K8 

759 

765 

771 

778 

734 

790 

797 

303 

R09 

816 


4 8 

680 

822 

328 

836 

841 

847 

853 

860 

805 

872 

879 


6.4 

690 

885 

801 

897 

9Q4 

010 

916 

923 

97.0 

985 

942 



EMI 

948 

954 

960 

067 

973 

979 

985 

902 

008 *004 i 



692 

84 011 

017 

023 

029 

036 

042 

048 

055 

061 

067 



693 

073 

03U 

086 

092 

098 

106 

111 

117 

123 

130 



694 

130 

142 

148 

155 

161 

187 

173 

180 

180 

102 



PPPI 

108 

205 

211 

217 

223 

230 

236 

242 

248 

255 




261 

267 

273 

280 

286 

292 

2QR 

305 

311 

317 



697 

323 

33U 

836 

342 

348 

354 

361 

367 

373 

379 



698 

386 

392 

393 

404 

4U) 

417 

423 

420 

435 

442 



699 

448 

454 

460 

466 

473 

479 

485 

491 

497 

504 



700 

610 

610 

522 

52B 

535 

541 

547 

553 

550 

656 



N. 

B 

B 

2 

3 


B 

6 

7 

3 


FroportioDai 


B 

■ 




M 





parts 


27 



























































FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

Proportional 

parte 

7QQ 

84 510 

516 

622 

528 

635 

641 

647 

553 

559 

566 



701 

572 

578 

584 

500 

507 

603 

600 

616 

021 

028 



■ 702 

G34 

040 

640 

052 

658 

666 

671 

677 

683 

689 



703 

600 

702 

708 

714 

720 

726 

733 

739 

745 

761 



704 

757 

7D3 

770 

776 

782 

7ga 

704 

800 

807 

813 



70S 

810 

825 

631 

837 

844 

850 

856 

862 

808 

874 



706 

880 

887 

803 

809 

006 

Oil 

917 

924 

030 

936 



707 

042 

948 

054 

060 

967 

973 

070 

985 

091 

997 


7 

708 

85 003 

000 

016 

022 

028 

034 

040 

046 

052 

058 

1 

0/7 

709 

005 

071 

077 

083 

080 

095 

101 

107 

114 

120 

2 

1*4 












3 

21 

710 

126 

182 

138 

144 

160 

156 

163 

IBB 

175 

181 

4 

2*8 

711 

187 

103 

100 

205 

211 

217 

224 

230 

230 

242 

5 

3/6 

712 

248 

254 

260 

266 

272 

27S 

285 

261 

207 

803 

6 

4*2 

713 

30d 

316 

321 

327 

33S 

339 

345 

3S2 

368 

364 

7 

4-9 

714 

370 

376 

382 

388 

304 

400 

406 

412 

418 

426 

8 

5*6 

716 

431 

437 

443 

449 

466 

461 

467 

473 

470 

485 

9 

6/3 

710 

491 

407 

603 

609 

616 

522 

528 

534 

640 

646 



717 

552 

668 

664 

670 

576 

682 

688 

694 

600 

606 



718 

612 

618 

626 

631 

637 

643 

640 

655 

661 

667 



710 

673 

670 

685 

601 

607 

703 

700 

716 

721 

727 



730 

733 

730 

746 

761 

767 

783 

769 

776 

781 

78S 



721 

704 

800 

800 

812 

818 

824 

830 

836 

842 

848 


6 

722 

864 

860 

866 

872 

878 

884 

800 

896 

002 

908 

1 

0*6 

723 

014 

020 

920 

032 

038 

944 

050 

958 

962 

968 

2 

1/2 

724 

074 

080 

086 

002 

998 

*004 

*010 *016 *022 *028 

3 

1/8 

726 

86 034 

040 

046 

052 

058 

054 

070 

076 

082 

USB 

4 

2/4 

720 

004 

100 

106 

112 

118 

124 

130 

136 

141 

147 

5 

3/0 

727 

153 

160 

106 

171 

177 

183 

189 

196 

201 

207 

e 

3/6 

728 

213 

210 

225 

231 

237 

243 

249 

255 

261 

267 

7 

4/2 

729 

273 

270 

285 

291 

207 

303 

308 

314 

320 

326 

8 

4*8 












9 

5/4 

780 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 



731 

392 

308 

404 

410 

415 

421 

427 

438 

430 

445 



732 

451 

467 

463 

409 

475 

481 

487 

4B3 

190 

604 



733 

510 

616 

522 

628 

534 

640 

646 

552 

658 

564 



734 

570 

676 

581 

587 

503 

sgg 

605 

611 

017 

623 



735 

629 

635 

641 

646 

652 

ess 

664 

670 

076 

682 


B 

736 

088 

694 

700 

705 

711 

717 

723 

729 

736 

741 

1 

0/5 

737 

747 

763 

750 

764 

770 

776 

782 

738 

794 

800 

2 

1/0 

738 

806 

812 

817 

823 

820 

835 

841 

847 

863 

859 

3 

1*6 

730 

804 

870 

870 

882 

888 

894 

900 

906 

911 

017 

4 

2/0 

740 

023 

029 

035 

041 

047 

933 

963 

B64 

970 

976 

5 

6 

2*5 

3/0 

741 

982 

986 

094 

000 *005 

♦Oil *017 *023 *020 *035 

7 

3/6 

742 

87 040 

046 

052 

058 

004 

oro 

075 

081 

087 

003 

8 

4/0 

743 

000 

105 

111 

116 

122 

128 

134 

140 

146 

161 

Q 

4/5 

744 

167 

163 

169 

175 

181 

186 

192 

198 

204 

210 



745 

216 

221 

227 

233 

239 

245 

261 

256 

202 

268 



740 

274 

280 

286 

201 

207 

303 

309 

315 

320 

326 



747 

332 

338 

344 

340 

355 

301 

367 

373 

370 

384 



748 

800 

306 

402 

408 

413 

419 

425 

431 

437 

442 



740 

448 

454 

460 

466 

47L 

477 

483 

480 

495 

600 



760 

506 

512 

518 

523 

620 

535 

541 

647 

652 

558 



N. 

■1 

D 

2 

3 

B 

6 

6 

7 

8 

0 

Proportional 


parte 












FIVE-PLACE LOGARITHMS (Contiaued) 


N. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

0 

iBSH 

760 

S7 506 

812 

518 

523 

520 

535 

641 

647 

562 

558 



751 

564 

570 

576 

581 

5R7 

503 

590 

604 

610 

616 



752 

622 

628 

633 

639 

645 

051 

656 

662 

668 

674 



753 

070 

685 

601 

607 

703 

708 

714 

720 

726 

731 



754 

737 

743 

749 

754 

700 

766 

772 

777 

783 

789 



755 

706 

ROO 

806 

H12 

818 

823 

820 

835 

841 

846 



750 

652 

858 

864 

869 

875 

881 

887 

892 

808 

004 



757 

910 

015 

021 

027 

938 

038 

044 

950 

055 

001 



758 

P67 

073 

078 

084 

900 

996 *001 *007 *013 *018 



759 

88 024 

U39 

036 

041 

047 

053 

058 

064 

070 

076 



760 

081 

087 

003 

098 

104 

110 

116 

121 

127 

133 


6 

7fll 

138 

144 

150 

156 

161 

187 

173 

178 

184 

100 

1 

0/6 

762 

195 

201 

207 

213 

218 

224 

7.30 

235 

241 

247 

2 

1^2 

7oa 

262 

258 

204 

270 

275 

231 

287 

292 

298 

304 

3 

1/8 

764 

300 

315 

321 

326 

882 

338 

343 

340 

355 

360 

4 

2*4 

766 

360 

372 

377 

383 

880 

39S 

400 

406 

412 

417 

5 

3>0 

765 

423 

429 

434 

440 

446 

451 

457 

463 

468 

474 

0 

3.6 

76V 

460 

485 

491 

497 

502 

508 

513 

619 

525 

530 

7 

4.2 

768 

536 

542 

547 

553 

559 

564 

570 

57H 

5H1 

587 

8 

4.8 

76!) 

593 

508 

004 

610 

615 

621 

627 

632 

638 

643 

9 

5.4 

770 

640 

656 

669 

666 

672 

677- 

683 

680 

694 

700 



771 

705 

711 

717 

722 

72R 

734 

739 

745 

750 

756 



77a 

762 

767 

773 

770 

784 

790 

796 

801 

807 

812 



77» 

818 

824 

829 

836 

840 

846 

852 

857 

R63 

868 



774 

874 

889 

K85 

891 

807 

002 

nOH 

018 

010 

925 



775 

930 

036 

941 

947 

963 

058 

904 

960 

075 

981 



770 

986 

002 

907 

*003 *009 : 

*014 »020 *028 *031 *037 



777 

89 042 

(148 

053 

059 

064 

070 

076 

nsi 

087 

1)92 



778 

098 

1(M 

109 

115 

120 

126 

131 

137 

143 

148 



770 

154 

150 

165 

170 

176 

182 

187 

193 

1B8 

204 



780 

209 

215 

221 

226 

232 

237 

243 

248 

254 

260 


c 

781 

265 

271 

276 

282 

287 

203 

298 

304 

310 

315 

X 

0.6 

7H2 

321 

320 

332 

337 

343 

348 

354 

360 

365 

371 

2 

1.0 

783 

376 

382 

387 

393 

398 

404 

409 

415 

421 

426 

3 

1.6 

784 

432 

437 

443 

448 

454 

459 

465 

470 

476 

481 

4 

2.0 

786 

487 

492 

408 

5U4 

590 

515 

520 

526 

531 

537 

5 

2.6 

786 

642 

548 

553 

659 

564 

570 

575 

581 

586 

592 

6 

3.0 

Y87 

597 


6U9 

614 

620 

825 

631 

635 

642 

647 

7 

3.6 

788 

653 

058 

664 

669 

075 

680 

636 

601 

607 

702 

8 

4.0 

Y8U 

708 

713 

719 

724 

730 

735 

741 

746 

762 

757 

0 

4.6 

790 

763 

768 

774 

770 

785 

790 

796 

801 

807 

812 



701 

818 

823 

829 

834 

840 

845 

351 

856 

862 

867 



792 

873 

878 

883 

880 

804 

900 

9a5 

Oil 

916 

922 



783 

027 

033 

038 

944 

949 

055 

060 

066 

971 

977 



YU4 

082 

988 

903 

008 *004 

*009 *015 *020 *026 *031 



YU5 

90 037 

042 

048 

053 

059 

064 

060 

075 

080 

086 



790 

001 

067 

102 

lUB 

113 

119 

124 

120 

135 

140 



797 

146 

151 

157 

162 

168 

173 

170 

184 

ISO 

195 



798 

20D 

206 

211 

217 

222 

227 

7,33 

288 

244 

249 



790 

256 

260 

266 

271 

276 

282 

287 

293 

208 

904 



800 

300 

314 

320 

326 

331 

336 

342 

347 

362 

363 



N. 

B 

B 

2 

a 

H 

6 

B 

B 

8 

9 

PrOpOTtlOTlBl 


B 

II 



m 


H 

II 



parts 
















FIVE-PLACE LOGAMTHMS (Continued) 


N. 


0 

1 

2 

3 

B 

5 

6 

7 

8 

0 


600 

on nno 

314 

320 

325 

331 

336 

342 

347 

352 

358 



801 


363 

369 

374 

3KU 

886 

300 

396 

401 

407 

412 



802 


417 

423 

428 

434 

489 

445 

450 

465 

‘461 

460 



803 


472 

477 

482 

488 

403 

409 

604 

509 

515 

520 



a04 


520 

631 

53ft 

542 

547 

553 

558 

503 

6B0 

574 



RDA 


580 

586 

590 

596 

601 

607 

612 

617 

623 

028 



808 


634 

630 

644 

650 

655 

660 

666 

671 

677 

682 



807 


687 

Aon 

698 

703 

709 

714 

720 

725 

730 

736 



806 


741 

747 

752 

757 

763 

786 

773 

770 

784 

789 



800 


795 

800 

806 

811 

816 

822 

B27 

832 

838 

843 



810 


840 

854 

869 

3A5 

870 

87S 

881 

836 

861 

897 


6 

Sll 


902 

007 

013 

018 

924 

929 

934 

04U 

945 

950 

1 

0.6 

S12 


956 

961 

966 

972 

977 

082 

088 

993 

008 *004 

2 

1>2 

813 

01 

000 

014 

020 

025 

030 

036 

041 

046 

052 

057 

3 

1.8 

814 


nA2 

068 

073 

078 

084 

089 

004 

100 

105 

no 

4 

2>4 

81/) 


116 

121 

128 

132 

137 

142 

148 

163 

158 

164 

5 

SrO 

816 


169 

174 

180 

185 

190 

196 

201 

200 

212 

217 

6 

3.6 

R17 


222 

226 

233 

2HR 

243 

249 

254 

260 

265 

270 

7 

4/2 

818 


276 

281 

286 

291 

297 

S02 

307 

312 

316 

323 

8 

4.8 

819 


328 

334 

330 

344 

360 

3S6 

3BU 

305 

371 

370 

0 

5/4 

820 


381 

387 

392 

397 

403 

408 

413 

418 

424 

429 



821 


484 

440 

445 

450 

455 

461 

466 

471 

477 

482 



822 


487 

402 

498 

503 

608 

514 

510 

524 

529 

535 



828 


MO 

545 

661 

55A 

6fi1 

566 

572 

577 

582 

587 



824 


593 

69H 

803 

BOB 

614 

610 

624 

630 

635 

640 



825 


646 

HAt 

(156 

661 

666 

672 

677 

6H2 

687 

693 



826 


608 

703 

700 

7U 

719 

724 

730 

735 

740 

745 



827 


7«1 

756 

761 

78ft 

772 

777 

782 

787 

763 

798 



828 


803 

808 

814 

810 

824 

820 

834 

840 

845 

850 



820 


866 

861 

800 

871 

870 

SS2 

887 

892 

807 

903 



880 


908 

913 

OlS 

024 

929 

934 

030 

044 

950 

055 


5 - 

831 


U6U 

065 

071 

076 

981 

986 

001 

907 *002 

*007 

1 

0/5 

832 

02 

012 

018 

023 

028 

033 

038 

044 

049 

054 

059 

2 

1/0 

893 


066 

07U 

075 

080 

085 

091 

090 

101 

106 

111 

3 

1/5 

834 


JIV 

122 

127 

132 

137 

143 

148 

153 

158 

163 

4 

2/0 

S35 


169 

174 

179 

184 

189 

106 

200 

205 

210 

215 

5 

2/6 

836 


221 

226 

231 

236 

241 

247 

252 

257 

262 

267 

6 

3/0 

837 


273 

278 

283 

988 

203 

298 

304 

300 

314 

310 

7 

3/6 

838 


324 

330 

335 

340 

345 

3S0 

355 

361 

366 

371 

8 

4/0 

830 


376 

381 

387 

3U2 

397 

402 

407 

412 

418 

423 

9 

4.6 

840 


428 

433 

43S 

443 

449 

454 

459 

464 

466 

474 



841 


480 

4S£ 

490 

405 

500 

505 

511 

516 

621 

526 



842 


531 

63« 

642 

647 

552 

567 

882 

567 

572 

578 



843 


S83 

WH 

593 

598 

803 

e09 

614 

610 

624 

629 



844 


634 

m 

645 

650 

666 

eeo 

665 

670 

675 

081 



845 


686 

691 

696 

701 

708 

711 

716 

722 

727 

732 



846 


737 

742 

747 

7S2 

758 

763 

788 

773 

778 

783 



847 


788 

793 

799 

804 

809 

814 

819 

824 

820 

834 



1148 


840 

845 

850 

855 

860 

865 

870 

R75 

881 

886 



849 


801 

800 

UUl 

006 

911 

916 

021 

027 

932 

037 



BBO 

1 

042 

047 

052 

967 

062 

967 

973 

978 

683 

088 



N. 

1 

B 

D 

2 

3 

B 

6 

6 

7 

8 


Proportional 


■ 

■ 

■ 



II 






parta 


80 


















FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

n 

5 

6 

7 

8 

0 

Proportional 

parta 

660 

02 942 

947 

952 

957 

062 

087 

073 

078 

083 

OSS 



851 

993 

908 +00.3 *008 *013 

*018 *024 *029 *034 

*030 



852 

03 044 

040 

054 

050 

064 

069 

075 

ORO 

085 

uyu 



85H 

005 

lUO 

106 

110 

115 

120 

125 

131 

i.ie 

141 



854 

14G 

151 

156 

161 

166 

171 

176 

181 

186 

192 



85.5 

107 

202 

207 

212 

217 

222 

227 

232 

237 

242 



856 

247 

262 

258 

203 

2C8 

273 

27R 

283 

2»U 

203 


6 

857 

208 

3U3 

308 

313 

318 

323 

328 

334 

330 

344 

1 

0'6 

858 

340 

354 

359 

364 

.369 

374 

379 

3R4 

381) 

394 


1<2 

B5U 

300 

404 

409 

414 

420 

425 

430 

436 

440 

445 


IfS 













2*4 

860 

450 

455 

460 

46.') 

470 

475 

480 

485 

490 

405 

Ha 

3<0 

861 

500 

505 

.510 

615 

520 

620 

.5.31 

536 

541 

546 


3.6 


651 

556 

561 

666 

571 

576 

r>Ri 

586 

,591 

566 


4.2 

863 

QOl 

606 

611 

016 

621 

626 

631 

6,36 

641 

646 

8 

4^8 

864 

051 

656 

661 

606 

671 

070 

682 

687 

692 

697 

0 

5'4 

86.5 

702 

707 

712 

717 

722 

727 

732 

737 

742 

747 




7S2 

757 

762 

767 

772 

777 

782 

787 

792 

707 



ESil 

802 

807 

812 

817 

,S22 

827 

832 

R37 

842 

847 



868 

852 

857 

862 

B67 

872 

877 

882 

BB7 

602 

807 



86ti 

002 

907 

912 

017 

922 

927 

U32 

937 

942 

647 



670 

052 

057 

002 

967 

072 

977 

082 

987 

902 

907 


6 

871 

04 002 

007 

012 

017 

022 

027 

032 

037 

042 

047 


0-5 

872 

052 

057 

062 

067 

072 

077 

082 

08H 

001 

006 


1.0 

H7H 

101 

106 

111 

116 

121 

126 

131 

136 

141 

146 


1'5 

H’M 

151 

156 

161 

166 

171 

176 

131 

1R6 

101 

196 


2-0 

876 

201 

206 

211 

216 

221 

226 

231 

286 

240 

245 


2.6 

870 

260 

25fi 

260 

365 

270 

27S 

280 

2R5 

200 

295 


3.0 

877 

300 

300 

310 

315 

320 

325 

330 

335 

340 

345 


3.6 

878 

340 

304 

350 

364 

360 

374 

370 

384 

380 

394 


4*0 

87» 

30D 

404 

4U0 

414 

410 

424 

426 

433 

438 

443 


4*6 

660 

448 

453 

458 

463 

468 

473 

478 

4RS 

488 

493 



881 

408 

603 

507 

612 

517 

522 

527 

532 

537 

542 



882 

647 

662 

667 

562 

567 

671 

576 

581 

586 

591 



883 

696 

601 

606 

611 

616 

621 


630 

ikT 

640 



884 

645 

630 

655 

660 

66.5 

KSi] 

nvn 

•Hr 

;f;|» 

> Ipl 


4 

885 

604 

699 

704 

709 

714 

719 

724 

fj 

rt 

u ct:l 

1 

0.4 

886 

743 

748 

753 

758 

763 

768 


r, TT 


'1 ‘!7m 

2 

0*8 

887 

702 

797 

802 

807 

812 

817 


* ^ 




1*2 

888 

841 

846 

361 

856 

SOI 

Ksni 

i;if4i 

: ^ 




1*6 

88t> 

800 

8US 

900 

906 

910 

915 

016 

1 * 

!wj 

•kri 


2*0 










H 

HH 


2*4 

860 

030 

944 

949 

054 

959 

963 


itTSl 

Iw: 

ikkI 


2*8 

891 

088 

993 

998 *002 *007 



3*2 

892 

95 035 

041 

046 

061 

056 

061 

R. H 

Unm 

u7si% 


9 

3.6 

893 

085 

090 

095 

100 

105 


1 4 

116 

■kII 

120 



894 

134 

139 

143 

148 

153 

B ctil 

1 • i1 


■ r^l 

1 r ^ 



896 

182 

187 

192 

197 

202 

B. ilJ 

K 1 

U(;l 

Pi'll 




ElLl 

231 

236 

240 

245 

250 

B. .4.-1 

V- i il 


U<ii1 

'\ 1 



897 

270 

284 

2B9 

294 

299 


g i 4 

Uikl 

Ljlij 




U»8 

328 

332 

337 

342 

347 

352 

367 

361 

366 

371 



899 

376 

381 

386 

390 

395 

400 



415 




900 

424 

429 

434 

430 

444 

448 




i 



N. 

B 

B 

2 

3 

H 

6 

6 

B 

B 

0 

Proportional 


B 

■ 



■ 



■ 

II 


parts 


81 
















































FIVE-PLACE LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

B 

G 

0 

7 

8 

0 

Proportional 

parts 

900 

05 424 

429 

434 

439 

444 

448 

453 

468 

403 

468 



001 

472 

477 

482 

487 

402 

497 

501 

soe 

511 

616 



002 

521 

525 

530 

536 

640 

545 

650 

554 

550 

634 



003 

600 

574 

678 

583 

588 

593 

508 

602 

607 

612 



001 

617 

022 

026 

631 

636 

641 

646 

660 

655 

600 



005 

605 

070 

674 

070 

684 

689 

094 

698 

703 

708 



006 

713 

718 

722 

727 

732 

737 

742 

748 

761 

763 



007 

761 

766 

770 

775 

780 

785 

789 

794 

700 

804 



908 

800 

813 

818 

823 

828 

832 

837 

842 

847 

852 



009 

866 

801 

806 

871 

875 

830 

885 

890 

896 

890 



910 

004 

009 

014 

018 

023 

928 

033 

938 

D42 

047 


6 

Oil 

952 

067 

961 

900 

971 

976 

980 

985 

900 

095 

1 

0/6 

012 

000 *004 *009 *014 *010 1 

*023 *028 

*033 *038 *042 ! 

2 

I'O 

013 

96 047 

OS2 

067 

001 

oaa 

071 

070 

OSO 

086 

090 

3 

1/5 

014 

095 

099 

104 

100 

114 

118 

123 

128 

133 

137 

4 

2<0 

015 

142 

147 

152 

160 

161 

166 

171 

175 

180 

185 

5 

2/6 

Old 

100 

194 

199 

204 

209 

213 

218 

223 

227 

232 

6 

3/0 

017 

237 

242 

240 

261 

260 

201 

205 

270 

275 

280 

7 

3/5 

918 

284 

289 

294 

208 

303 

308 

313 

317 

322 

327 

a 

4.0 

010 

332 

33S 

841 

346 

350 

355 

300 

305 

360 

374 

9 

4/6 

020 

370 

384 

388 

303 

308 

402 

407 

412 

417 

421 



021 

426 

431 

435 

440 

445 

460 

464 

459 

464 

408 



022 

473 

478 

483 

487 

402 

407 

501 

500 

511 

515 



023 

620 

S25 

530 

534 

530 

544 

648 

663 

558 

662 



024 

567 

872 

677 

561 

586 

501 

595 

600 

605 

609 



025 

614 

019 

024 

628 

633 

638 

042 

647 

662 

660 



026 

661 

606 

670 

675 

680 

685 

089 

694 

699 

703 



927 

708 

713 

717 

722 

727 

731 

736 

741 

746 

760 



028 

755 

789 

704 

700 

774 

778 

783 

788 

792 

797 



029 

602 

800 

811 

810 

820 

825 

830 

834 

839 

844 



980 

848 

8S3 

858 

802 

807 

872 

870 

881 

880 

890 


4 

031 

805 

goo 

904 

909 

914 

918 

023 

928 

032 

937 

1 

0/4 

032 

042 

049 

951 

056 

060 

ms 

970 

074 

979 

984 

2 

0/8 

033 

088 

993 

907 *002 *007 1 

*011 *010 

*021 *025 

*030 

3 

1/2 

034 

97 035 

039 

044 

049 

053 

058 

063 

067 

072 

077 

4 

1/6 

035 

081 

039 

090 

095 

100 

104 

109 

114 

118 

123 

6 

2/0 

036 

128 

132 

187 

142 

146 

151 

155 

100 

105 

109 

6 

2.4 

037 

174 

179 

183 

188 

102 

197 

202 

200 

211 

216 

7 

2.8 

933 

220 

225 

230 

234 

239 

243 

248 

263 

257 

262 

8 

3/2 

oao 

267 

271 

270 

280 

286 

290 

294 

299 

304 

308 

0 

3.6 

|940 

313 

317 

322 

327 

331 

336 

340 

345 

350 

354 



041 

859 

304 

308 

373 

377 

382 

387 

391 

390 

400 



042 

405 

410 

414 

410 

424 

428 

433 

437 

442 

447 



043 

461 

4SS 

400 

405 

470 

474 

479 

483 

488 

493 



944 

407 

502 

600 

611 

610 

520 

526 

629 

634 

630 



045 

543 

548 

662 

667 

562 

563 

571 

575 

680 

666 



946 

689 

594 

698 

603 

607 

612 

017 

021 

620 

630 



947 

036 

540 

044 

640 

653 

858 

663 

607 

672 

076 



048 

681 

686 

090 

606 

699 

704 

708 

713 

717 

722 



949 

727 

731 

730 

740 

745 

749 

754 

759 

763 

708 



000 

772 

777 

782 

780 

791 

795 

800 

804 

809 

813 




■ 

B 

2 

3 

4 

5 

6 

7 

8 

0 

Proportional 


paxbB 


82 














FIVE-PLACE LOGAlUTHSfS (Continued) 


227 232 
272 277 
318 322 
363 367 
408 412 
463 457 
408 602 
643 647 
688 602 
632 037 



07 772 777 782 780 701 

818 823 827 832 836 

864 868 873 877 882 

009 914 918 023 028 

065 960 004 068 073 

08 000 003 000 014 019 

040 060 065 050 064 

001 006 100 105 109 

137 141 146 150 155 

182 186 191 105 200 


236 241 246 
281 286 290 
327 331 336 
372 376 381 
417 421 426 
462 466 471 
507 511 516 
562 556 SOI 
507 001 005 
641 646 650 


682 686 
720 731 
771 770 
816 820 
860 865 
005 900 
949 954 
904 908 
038 043 
083 087 


691 096 
735 740 
780 784 
825 829 
869 874 
014 918 
058 003 
♦003 *007 
047 052 
092 096 


123 127 
167 171 
211 216 
266 200 
300 304 
344 348 
388 302 
432 436 
476 480 
520 524 

694 568 
607 612 
051 656 
696 699 
739 743 
782 787 
826 830 
870 874 
913 917 
957 961 


131 130 140 
176 180 185 
220 224 229 
264 269 273 
308 313 317 
352 357 361 
396 401 406 
441 445 449 
484 489 493 
528 533 637 

672 577 581 
616 621 625 
600 604 060 
704 708 712 
747 762 766 
791 705 800 
835 830 843 
878 883 887 
922 926 030 
965 970 974 


1006 00 000 004 009 013 017 


795 800 
841 845 
886 891 
932 937 
978 082 
023 028 
068 073 
114 118 
159 164 

204 209 

250 254 

205 290 
340 345 
385 300 
430 435 
476 480 
520 626 
565 670 
610 614 
665 650 

700 704 
744 749 
780 793 
834 838 
878 883 
923 927 
987 972 
*012 »016 ' 
050 061 
100 105 


804 BOO 813 
850 855 850 
896 900 005 
941 946 050 
987 991 996 
032 037 041 
078 082 087 
123 127 132 
168 173 177 
214 218 223 

259 263 268 
304 308 313 
340 354 358 
394 300 403 
430 444 448 
484 489 403 
520 534 538 
574 570 583 
619 623 028 
664 008 673 

709 713 717 
753 768 762 
798 802 807 
843 847 851 
887 802 800 
032 036 041 
076 081 086 
•021 *025 •020 
066 069 074 
109 114 118 


145 149 154 168 162 


180 

233 




^7] 


277 

282 

286 

291 

295 

822 

325 

330 

335 

330 

306 

370 

374 

370 

883 

410 

414 

410 

423 

427 

454 

458 

463 

467 

471 

488 

5U2 

5U6 

511 

615 

642 

54U 

56U 

556 

559 

585 

590 

504 

509 

603 

629 

534 

538 

642 

B47 

673 

677 

682 

086 

691 

717 

721 

726 

730 

734 

780 

765 

769 

774 

773 

804 

808 

813 

817 

822 

848 

852 

856 

861 

865 

SOI 

806 

900 

0U4 

909 

035 

030 

044 

048 

052 

978 

983 

987 

UUl 

996 

022 

026 

030 

035 

039 























LOGARITHMS (Continued) 


N. 

0 

1 

2 

3 

4 

6 

6 

7 

a 

e 

3. 

1000 

000 oooo 

(1434 

0860 

1308 

1737 

2171 

2006 

3039 

3473 

3007 

434 

inoi 

4341 

4775 

5208 

6642 

9076 

6510 

0043 

7377 

7810 

8244 

434 


B677 

9111 

9544 

0977 '0411 

•0844 '1277 

•1710 

*2143 

•2676 

433 


001 3000 

3442 

3875 

4808 

4741 

5174 

6607 

6939 

6472 

0005 

433 


7337 

7770 

8202 

8635 

9007 

9409 

9032 

*0364 

•0700 

•1228 

432 

1 1 ij; 

002 1601 

2093 

2523 

2067 

8389 

3821 

4263 

4636 

6110 

6648 

432 


6980 

6411 

0843 

7275 

7706 

8138 

856B 

UUUl 

9432 

9803 

431 


003 0206 

0726 

1157 

15H8 

2010 

2461 

2882 

3313 

3744 

4174 

481 

loos 1 

4605 

5036 

5467 

5898 

6328 

6759 

71UU 

7020 

HU61 

8481 

431 

1009 

8012 

9342 

0772 *0203 *0033 

•1003 'IdOS 

*1924 

•2364 

*2784 

430 

UlO 

004 3214 

3644 

4074 

4504 

4033 

5303 

3703 

0223 

0052 

7082 

430 

F' 1 

7312 

7941 

8371 

8800 

0220 

9530 'OOBS 

•0617 

•0947 

•1376 

429 

El 

006 ISOS 

2234 

2003 

8002 

3521 

3060 

4376 

43l>3 

6237 

6600 

429 

till 

6004 

6623 

6052 

7380 

7809 

8238 

8600 

0004 

0523 

0961 

420 

rfi 

000 0380 

OROft 

1236 

1664 

2002 

2621 

2049 

3377 

3805 

4233 

428 

lOlS 

4660 

3063 

5010 

6044 

6372 

6790 

7227 

7065 

8082 

8510 

428 

Fml 

&037 

9366 

0702 *0210 *0647 1 

, •1074 'IBOl 

•1928 

•2365 

•2782 

427 

ill'll 

007 3210 

3637 

4064 

4490 

4917 

1 6344 

6771 

6198 

6624 

7061 

427 

iliWl 

7478 

7904 

8331 

8737 

9184 

0610 *0037 

•0483 

•0889 

•1310 

420 


008 17^ 

2168 

2604 

3020 

3446 

3872 

4298 

4744 

5130 

6570 

426 


0002 

0427 

0833 

7279 

7704 

8130 

8550 

8931 

9407 

0832 

420 


000 0267 

0083 

1108 

1533 

1059 

2384 

280D 

3234 

3650 

4084 


fit- 

4509 

4034 

6369 

5784 

6208 

6633 

7038 

7483 

7907 

8332 

425 


8750 

0181 

OeOS *0030 *0454 

•0878 '1303 

•1727 

♦2161 

•2575 

424 

It- 

010 3000 

3424 

3848 

4272 

4608 

3120 

6344 

6907 

6301 

6815 

424 


7230 

7062 

8090 

8310 

8933 

9357 

0780 

*0204 

•0027 

*1050 

424 

fit: 

011 1474 

1897 

23211 

2743 

siaa 

3500 

4013 

4430 

4850 

6282 

423 


6704 

6127 

0560 

6973 

7306 

7818 

3241 

H604 

9066 

BSOB 

423 


0031 

•0354 •0778 *1198 *1631 

*2043 *2466 

•2887 

•3310 

•3732 

422 

UI2B 

012 4154 

4570 

4008 

3420 

6842 

6204 

0086 

7107 

7620 

7961 

wm 

1030 

8372 

8704 

0215 

6037 *0059 

*0480 *0001 

•1323 

•1744 

•2165 

432 

1031 

013 2587 

3008 

3439 

3830 

4271 

4692 

3113 

5634 

6055 

0370 

421 

1033 

6797 

7218 

7639 

6059 

8480 

8001 

0321 

0742 

•0103 

•0883 

421 

1033 

014 1003 

1424 

1844 

2204 

2685 

3106 

3526 

3046 

4305 

4786 

420 

1034 

3205 

3025 

6046 

0405 

6885 

7306 

7725 

R144 

8504 

8084 


1036 

9403 

0623 *0243 *0602 *1082 1 

*1601 *1020 

•2340 

•2700 

•3178 

420 

m 

015 3598 

4017 

4436 

4866 

5274 

5603 

0112 

6531 

0950 

7300 

410 

1037 

7788 

8200 

8026 

9044 

9462 

1 0381 *0300 

*0718 

•1137 

•1666 

410 

1038 

Oie 1074 

2302 

2810 

8220 

3047 

4065 

4483 

4001 

6310 

6737 

418 

1030 

0166 

0678 

0991 

7400 

^827 

8346 

8963 

0080 

9493 

0010 

418 

1010 

017 0333 

0751 

1168 

1686 

2003 

2421 

2R3R 

3260 

3073 

4000 

417 

1041 

4607 

4924 

5342 

6759 

8176 

6503 

7010 

7427 

7844 

8260 

ti] 

1042 

8677 

9094 

0511 

9927 *0344 

*0781 *1177 

•1504 

*2010 

*2427 


1043 

018 2843 

3259 

8070 

4002 

4608 

4925 

5841 

6767 

0173 

0580 

Itl 

1014 

7005 

7421 

7837 

8268 

8500 

9084 

9500 

0010 

•0332 

•0747 

410 


010 1163 

1678 

1994 

241U 

2825 

3240 

3056 

4071 

4486 

4002 


IK# 

5317 

5732 

6147 

0602 

0077 

7392 

7807 

8222 

8637 

9062 



9467 

9882 TOO *0711 *1126 

•1640 *1955 

•0360 

*2784 

•3108 


114 

020 3613 

4027 

4442 

4850 

6270 

6084 

6000 

0613 

6027 

7341 


1049 

7733 

8160 

8693 

8007 

9411 

9824 *0238 

•0052 

•1008 

•1470 


lOSO 

021 1803 

2307 

2720 

3134 

3647 

3961 

4374 

4787 

6201 

0014 

418 

N. 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

d. 


84 


































T.00AiaTHM3 (Contliiued) 


N. 

0 

1 

2 

3 

4 

5 

5 

7 

8 

9 

d. 

1060 

021 1803 

J307 

2720 

3134 

3647 

3981 

4374 

4787 

6201 

6614 

413 

1061 

0027 

0440 

6854 

7267 

7680 

6093 

8506 

8919 

03.12 

9746 

413 

1052 

022 0167 

0570 

09B3 

1300 

1808 

2221 

2634 

3040 

3460 

3871 

413 

fTiWl 

4264 

4606 

5100 

5521 

5033 

6345 

0768 

7170 

7682 

7904 

412 


8400 

8818 

9230 

9642 *0054 

•0460 *0878 

•1280 

•1701 *2113 1 

413 

1065 

023 2526 

2036 

3348 

3760 

4171 

4582 

4094 

6406 

6817 

6228 1 

411 

10511 

0030 

7060 

7402 

7H73 

8284 

8006 

0106 

9617 

9028 *0339 

411 

1067 

024 0760 

1101 

1572 

1082 

2393 

2804 

3214 

8626 

4036 

4440 

411 

1068 

4857 

6267 

6678 

6088 

6498 

6009 

7310 

7729 

8130 

8640 

410 

1050 

8060 

9370 

0780 

•0100 ^0600 

♦1010 *1410 

*1820 

•2230 *2640 1 

410 

loeo 

025 3050 

3468 

3878 

4288 

4697 

6107 

6615 

6920 

0336 

6744 

410 

■7?nn 

7164 

7663 

7972 

5382 

8791 

0200 

0609 

•0018 

•0427 *0838 

409 

■iiiil’J 

020 1246 

1054 

2003 

2472 

2S81 

3289 

3608 

4107 

4515 

4924 

400 

■ IHikl 

0333 

8741 

6160 

6668 

6067 

7376 

7783 

8192 

3000 

0003 

408 

1064 

0410 

9824 *0233 

•0641 

•1046 

♦1457 ♦ises 

•2273 

•2680 

•3088 

40R 

1065 

027 3430 

3004 

4312 

4710 

5127 

6535 

6042 

6360 

0767 

7165 

408 

1060 

7572 

7976 

8387 

8704 

0201 

9600 •0016 

•0423 

•0830 *1237 

IEIi3 

1067 

028 1644 

2051 

2458 

2805 

3272 

1 8070 

4086 

4402 

4800 

6306 


1058 

6713 

6110 

6526 

6032 

7330 

7746 

8152 

8568 

8004 

0371 

iKlIlil 

1060 

0777 

*0183 *0500 

•0090 •1402 1 

1 *1808 *2214 

*2620 

•3026 *3432 

406 

TP 

020 3828 

4244 

4040 

5066 

5461 

6807 

6272 

0678 

7084 

7480 

400 

fir 

7836 

8300 

3706 

91U 

9616 

9022 *0327 

•0732 

•1138 *1543 



030 1048 

2363 

2758 

3183 

3588 

3073 

4378 

4783 

5188 

6502 



8007 

5402 

6807 

7211 

7615 

8020 

8426 

6830 

9234 

9038 


*1?' 

031 0043 

0447 

0851 

1265 

1660 

2004 

2468 

2872 

3277 

3081 


irl 

4085 

44UU 

4893 

6290 

6700 

0104 

0608 

6912 

7316 

7710 


fWi 

8123 

8526 

8»;io 

9333 

0737 

•0140 *0544 

•0047 

•1350 *1764 

403 

Til 

032 2167 

2560 

2903 

3307 

3770 

4173 

4670 

4070 

5332 

6786 


Tfi: 

0188 

6500 

6603 

7395 

7799 

8201 

HB04 

91)1)7 

0409 

0813 

41)3 

1070 

033 0314 

0017 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3836 

403 

lOSO 

4238 

4640 

6042 

6444 

6840 

6248 

0660 

7052 

7463 

7866 

402 

1081 

8267 

8059 

0060 

9452 

9864 

•0265 *0667 

*1068 

•1470 *1871 

402 

1082 

034 2273 

2074 

3076 

3477 

3878 

4279 

4080 

6081 

6482 

6884 

401 

1083 

0286 

66B6 

7087 

7487 

7888 

8280 

8090 

0091 

0401 

9803 

401 

1084 

035 0203 

0608 

1004 

1496 

1808 

2296 

2699 

3096 

3407 

3607 

400 

1085 

4207 

4093 

5098 

640S 

6898 

6203 

6698 

7098 

7408 

7808 

400 

1080 

8208 

6698 

0008 

9408 

9808 

•0297 *0697 

•]OB7 

*3490 •1608 , 

400 

1087 

030 2205 

2695 

3004 

3494 

3893 

4203 

4602 

6091 

6491 

58D0 

399 

1086 

6260 

0088 

7087 

7486 

7685 

8284 

86B3 

0033 

9431 

0880 

.109 

1080 

037 0270 

0078 

1076 

1475 

1874 

2272 

2671 

3070 

3408 

3867 

399 

1090 

4265 

4063 

6082 

6400 

6868 

6257 

6656 

7053 

7451 

7340 

398 

Bliiiia 

8248 

8040 

0044 

0442 

9830 

•0237 *1)635 

•1033 

*1431 *1829 1 

30R 

■MikI 

038 2220 

2624 

3022 

3419 

3817 

4214 

4612 

6009 

5407 

5804 

303 

■ Mir.l 

6202 

0609 

0090 

7303 

7791 

8188 

R5R5 

8082 

9370 

9776 

397 


030 0173 

a670 

0907 

1304 

1751 

2168 

2364 

2951 

3348 

3746 

397 

1005 

4141 

4538 

4034 

5331 

6727 

6124 

6520 

0017 

7313 

7700 

397 

1000 

8100 

8902 

8898 

0294 

0600 

•0086 *0482 

•0878 

•1274 *1070 1 

306 

1097 

040 2000 

24U2 

285B 

3254 

3660 

[ 4045 

4441 

4837 

6232 

5628 1 

.196 


0023 

6419 

6814 

7210- 

7C05 

8001 

8390 

8791 

9187 

9682 

396 


9977 

*0372 *0707 

•1102 *1557 i 

*1052 *2347 

•2742 

*3137 *3682 

305 

1100 

041 3027 

4322 

4716 

5111 

5506 

5000 

9205 

GOOD 

7084 

7479 

305 

N. 

0 

1 

2 

3 

4 

5 

0 

7 

8 

0 

d. 


8ft 





























LOGARITHMS—(Continued) 


N 

0 

1 

2 

3 

4 

6 

0 

7 

B 

6 

d. 

1100 

041 3027 

4322 

4716 

Sill 

5.506 

5000 

6295 

6060 

7084 

7470 

305 

1101 

7873 

8268 

8062 

0056 

0451 

0845 

•0230 

*0033 *1028 *1422 

804 

1102 

042 1810 

2210 

2004 

2003 

3302 

3780 

41BU 

4674 

4008 

5301 

304 

1103 

6765 

0140 

6543 

6036 

7330 

7723 

8117 

8610 

UU04 

0267 

304 

llO-l 

OOfll 

'0084 *0477 *0871 

*1264 

•1857 *2060 *2444 *2837 *3230 

393 

1103 

043 3023 

4010 

4400 

4802 

6195 

56B7 

5080 

0373 

0760 

7160 

303 

llOfi 

7031 

7044 

8837 

8729 

om 

0514 

9907 *0200 *0002 

*1084 

393 

i iilrl 

044 1470 

isao 

2201 

2063 

3043 

3437 

3320 

4222 

4014 

6000 

393 

f"'n 

5308 

6700 

BlSl 

6373 

6003 

7357 

7740 

8140 

8582 

8024 

302 

IM 

0310 

0707 *0099 *0400 *0832 

•1273 *1064 *2056 *2447 *2830 

393 

1110 

045 3230 

3521 

4012 

4402 

4703 

BIBO 

6577 

5068 

0359 

G75D 

391 

Ill! 

7141 

7331 

7022 

8313 

8704 

60B5 

0436 

0870 *0207 

•0067 

391 

1112 

049 1048 

14.18 

1R2i) 

2216 

2010 

3000 

3301 

3781 

4171 

4501 

300 

U13 

4032 

ai42 

6782 

0122 

6512 

6002 

7202 

7682 

8072 

8462 

390 

1114 

6862 

0242 

0632 *0021 

•0411 

•0801 

•1100 *1680 *1070 

•2330 

300 

1116 

047 2740 

313R 

8528 

3017 

4306 

4698 

5035 

5474 

5364 

0253 

339 

Ilia 

0042 

7031 

7420 

7800 

8108 

8587 

8070 

naai 

0764 *0143 

380 

1117 

048 0632 

0021 


1308 

2087 

2475 

2354 

3253 

3041 

4030 

380 

1118 

4418 

4800 

3103 

0383 

5972 

8330 

0748 

7130 

7526 

7013 

388 

lUS 

8301 

8689 

0077 

0436 

0853 

•0241 *0620 *1017 *1406 *1792 

388 

1120 

040 2180 

2608 

2056 

3343 

3731 

4110 

4600 

4804 

6281 

6069 

388 

1121 

0056 

0444 

0831 

7218 

7000 

7093 

3380 

B767 

9164 

0541 

387 

1123 

0029 *0310 *0708 *1000 *1477 

•1803 

*2250 *2037 *3024 *3411 

387 

1123 

030 3708 

4184 

4371 

4688 

3344 

3731 

6117 

0504 

6800 

7277 

387 

1124 

7063 

8049 

3436 

9822 

0208 

0506 

9081 *0367 *0758 *1139 

886 

1123 

031 1323 

11)11 

2207 

2083 

3069 

3466 

3841 

4227 

4012 

4DDB 

386 

1128 

5384 

5770 

3165 

6541 

6620 

7312 

V697 

Boaa 

8408 

8854 

380 

1127 

0239 

0024 *0010 

•031)5 

•0780 

•nOB *1361 *1030 *2321 *2700 

380 

1128 

032 3001 

3470 

3801 

4248 

4031 

5015 

5400 

5783 

6170 

6565 

335 

1129 

6939 

7324 

7700 

8003 

8478 

8802 

0247 

0G31 

•0015 *0400 

886 

1130 

063 0784 

1160 

1663 

10.17 

2321 

2706 

3090 

3474 

3858 

4242 

384 

1131 

1020 

501(1 

rmA 

3778 

C162 

&^46 

0020 

7313 

7097 

8081 

384 

1133 

8404 

8848 

0232 

0015 

S0O9 

•0382 *0706 

•1149 

*1532 

*1015 

384 

1133 

054 2290 

2092 

3000 

3449 

3832 

4215 

4508 

4081 

5306 

5748 

383 

1134 

0131 


6800 

7270 

7002 

8043 

8428 

8811 

9193 

9570 

383 

1133 

0000 

•0841 

•0724 *1106 

•1481! 

•1871 

*2254 *2036 *3010 

•3401 

382 

1133 

086 3783 

4100 

4348 

4030 

6312 

5694 

6077 

0459 

6341 

7223 

382 

1137 

7606 

7987 

8309 

8730 

gi32 

6514 

0800 *0278 *0060 

•1041 

382 

1133 

030 1423 

1804 

2180 

2367 

2049 

3330 

3712 

4003 

4475 

4330 

381 

1139 

6237 

3018 

6000 

0381 

6702 

7143 

7024 

7005 

8237 

BOOS 

381 

1140 

0040 

0420 

9810 *0191 *0572 

'0953 *1334 *1714 *2095 *2470 

381 

1141 

057 2360 

3237 

3618 

3093 

4976 

4760 

5140 

5520 

6000 

0281 

381 

1142 

6001 

7041 

7422 

7802 

6182 

8502 

8942 

0322 

0702 *0082 

380 

1143 

038 0402 

(1842 

1222 

1002 

1082 

2302 

2741 

3121 

3501 

3331 


1144 

4200 

4640 

3010 

mm 

6778 

0158 

5537 

6917 

7206 

7070 


1143 

BOSS 

8434 

8813 

0103 

9572 

9951 *0839 *0709 *1088 *1407 


1140 

030 1846 

2225 

2004 

2088 

3302 

3741 

4119 

4408 

4877 

6266 


1147 

5034 

0013 

0301 

0770 

7148 

7627 

7906 

8284 

8552 

0041 

370 

1148 

0410 

9707 *0176 *0354 *0032 

*1310 n088 •2006 *2414 *2822 

378 

1140 

060 3200 

3678 

3956 

4354 

4712 

5090 54B8 

5846 

0223 

0001 

378 

1160 

6078 

7330 

7734 

8111 

8480 

SSSO 

0244 

9621 

0900 

•0370 

378 

N 

0 

1 

2 

3 

4 

5 

0 

7 

8 

0 

d. 


ss 

























LOGARITHMS—(Continued) 


N 

0 

1 

2 

3 

4 

5 

0 

7 

8 

0 

d. 

t160 

QUO 6678 

7356 

7734 

Rin 

8460 

6806 

0244 

9621 

0099 

•0376 

378 

1151 

001 0763 

1131 

1508 

1885 

2262 

2630 

3017 

3304 

3771 

4148 

KSI 

1152 

4525 

4902 

5270 

5066 

0032 

G409 

6780 

7103 

7540 

7010 


M53 

8203 

8070 

0040 

0423 

0700 

*0170 *0562 *0929 *1306 

*1082 

377 

1151 

002 2058 

2434 

2811 

3187 

3503 

3939 

4310 

4002 

6008 

5444 

\m?im 

1155 

6820 

6100 

6572 

0048 

7324 

7609 

8075 

84S1 

8327 

9203 


■iMl 

0578 

0064 *0330 *0705 *1081 

•1450 *1832 *2207 *2583 *2068 

37: 

1157 

003 3334 

3700 

4084 

4480 

4835 

6210 

5585 

5000 

0335 

6711 

IKuJ 

1158 

7080 

7461 

7830 

8211 

8585 

8060 

0335 

0710 

*0085 *0460 

376 

1150 

004 0834 

1200 

1584 

1958 

2333 

2708 

3082 

3467 

3831 

4206 

375 

1160 

4690 

4054 

5320 

5703 

0077 

6451 

0820 

7200 

7674 

7948 

374 

1161 

8322 

8600 

0070 

0444 

0818 

*0102 *0566 *0940 *1314 *1688 

374 

1162 

005 2061 

2435 

2800 

3182 

3566 

303D 

4803 

4077 

5050 

6424 

874 

1163 

6707 

0171 

6544 

0017 

7291 

7604 

8037 

8410 

8784 

0167 


1101 

9630 

9008 *0270 

*0040 

•1022 

•1305 

•17I>B 

•2141 

•2514 

*2880 

373 

1165 

000 3250 

3632 

4onn 

4377 

4750 

5123 

5406 

5668 

6241 

6013 


1106 

0080 

7358 

7730 

8103 

8475 

8847 

0220 

0602 

9904 *0330 

372 

1107 

007 0706 

1081 

1433 

1825 

2197 

2500 

2941 

3313 

3685 

4QS7 

373 

1168 

4426 

4800 

5172 

5544 

5915 

0287 

OOfiO 

7030 

7402 

7774 

872 

1100 

8115 

8517 

8888 

0260 

9031 

*0002 *0874 *0745 *1110 *1487 

371 

1170 

oca 1850 

2230 

2001 

2072 

3343 

3714 

4085 

445G 

4827 

6108 

371 

1171 

5500 

5040 

(Kin 

0081 

7052 

7423 

7704 

8104 

3635 

8000 

371 

1172 

(1270 

0647 

•0017 

•0388 *0758 

•1120 

*1490 

*1869 *2240 *2010 

370 

1173 

009 2980 

3350 

3721 

4001 

4401 

4881 

5201 

6671 

5041 

0311 

370 

1171 

0081 

7051 

7431 

7701 

8100 

8530 

8000 

0270 

0030 

•0000 

870 

1175 

070 0370 

0743 

1118 

1487 

1837 

2226 

2500 

2965 

3336 

8704 

369 

117(1 

4073 

4442 

4812 

5181 

5650 

6010 

0288 

0558 

7027 

7300 

309 

1177 

7705 

8134 

8303 

8871 

9240 

060D 

9078 

•0347 

•0715 

*1084 

300 

1178 

071 1453 

1822 

2100 

2550 

2027 

3296 

3004 

4033 

4401 

4770 

360 

1170 

6138 

6500 

5876 

0243 

0011 

6070 

7348 

7710 

8084 

8462 

808 

1100 

8820 

9188 

0850 

0024 *0202 

•0680 *1028 *1306 *1703 

•2131 

308 

1101 

072 2400 

2807 

8234 

3002 

3070 

4337 

4706 

5072 

6440 

6807 

303 

1182 

6176 

6642 

6010 

7277 

7644 

8011 

8370 

8746 

0113 

0480 

Kim 

1183 

6847 *0215 *0582 

*0040 *1316 

*1683 *2060 *2416 *2783 *3150 

307 

1181 

073 3517 

3884 

4251 

4017 

4984 

5351 

6717 

0084 

6450 

0817 

307 

1185 

7184 

7560 

7010 

8283 

8040 

9016 

D382 

0748 *0114 

•0481 

Kr« 

1186 

074 0847 

1213 

1570 

1045 

2311 

2877 

3043 

3409 

3775 

4141 

366 

1187 

4507 

4873 

6230 

6005 

5070 

6336 

6702 

7068 

7433 

7700 

300 

1188 

8164 

8530 

8806 

0281 

6020 

9002 

*0367 

♦0728 *1088 

•1453 

365 

1180 

075 1819 

2184 

2540 

2014 

3279 

3044 

4010 

4376 

4740 

6^05 


1100 

6470 

6835 

6100 

0504 

0020 

7204 

7660 

8024 

8388 

8763 


1101 

0118 

0482 

0847 

•0211 *0576 

•0040 

•1305 *1069 *2034 *2898 I 

304 

1102 

070 2703 

3127 

3401 

3656 

4220 

4584 

404R 

6312 

6070 

0040 

mmm 

1103 

0404 

0708 

7132 

7400 

7600 

8224 

8688 

8062 

0310 

0080 

304 

im 

077 0043 

0407 

0771 

1134 

1408 

1862 

2226 

2580 

2952 

3310 

304 

1165 

3070 

4042 

4406 

4769 

6133 

6400 

6850 

6222 

6585 

0940 


1100 

7312 

7075 

8038 

8401 

8764 

9127 

9400 

9R53 

*0216 

•0670 

363 

1107 

078 0042 

1304 

1607 

2030 

2393 

2756 

3118 

3480 

3843 

4206 

303 

1168 

45QB 

4031 

5203 

5650 

6018 

6380 

0743 

7105 

7467 

7830 

362 

1160 

8162 

8554 

8010 

9278 

0040 

•0008 *0366 *0727 *1080 

*1461 

362 

1200 

070 1812 

2174 

2530 

2898 

3200 

3022 

3083 

4346 

4707 

6008 

302 

N 

0 

1 

2 

3 

4 

5 

0 

7 

8 

9 

d. 


S7 




























logarithms of the trigonometric 

FUNCTIONS 

Logarithms of the functions are given for each minute from 
0-3C0°. 

The quantity —10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 

With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col¬ 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 

The method of determining the functions of small angles by 
the auxiliary quantities S and T is given in the section explaining 
the use of the mathematical tables at the front of the volume. 



LOGAItITHMS OF THE FUNCTIONS (Continued) 






















































































































LOGAUITUMS of the FTJTCTIONS (Continued) 

(369®) 179« 



40 


I e o 00 o I 0 ) 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
50 ( ib 6°) (364=) 174“ 
































































































































































LOGABITHMS 

#“ C188“) 


OF THE FUNCTIOJTS (Continued) 

( 361 ») 171“ 



28.8 3S.0 
42.fi 42.0 

86.7 S6.0 

70.8 700 

1-4 1.4 

2.7 2,7 

4.1 4.0 
fi.S fi.4 

e .8 0.8 

8.2 8.1 

6.0 0.4 

10.0 10.8 

12.3 12.2 

18.7 ia.s 

27.3 37.0 
41.0 40.5 
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LOGARITHMS OF THE FUNCTIONS (Continued) 
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0.75 590 
76 616 
10.75 442 


10,76 3661 
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LOGARITHMS OP THE FUNCTIONS (Contlnuedl 

10 ° 000 °) ( 340 °) 169 ° 
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LOGARITHMS OF THE FUNCTIONS (Continued) 

11“ (1Q1») (348®) 168“ 
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0.09 218 

it 
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0.00 114 
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,30 213 
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.30 521 
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LOGABITHMS OF THE FUNCTIONS CContlnued) 

13“ C103“) (346“) 16B" 
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68 
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8.0 
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17.0 1.3 1.0 0.7 
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34.0 2.7 2.0 1.3 
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55 4| 

3.0 
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LOGARITHMS OP THE PXJNCTIONS (Continued) 


IS- (los") 


(344°) 164“ 
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60 
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3.4 
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5.0 
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6.0 
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6.8 
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0.8 

7.0 

7.5 

7.4 

8.6 

8.3 

8.2 

17.0 

10,7 

16.3 

26.6 

26.0 

24.6 
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33.3 

32.7 
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46 

47 

46 
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0.8 
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2.4 
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3.2 
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7.0 
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7.7 
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24.0 
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40.0 
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0.8 0.7 0.1 0.0 
l.B 1.B 0.1 0.1 

2.2 2.2 0.2 0.2 
3.0 2.0 0.3 0.2 

3.8 3.r 0.3 0.2 

4.6 4.4 0.4 0.3 

6.2 5.1 O.S 0.4 
0.0 5.9 0.5 0.4 
e.S 6.0 0.6 0.4 

7.6 7.3 0.7 0.5 
15.0 14.7 1.3 1.0 

22.5 22.0 2.0 1.5 
30.0 20.3 2.7 2.0 

37.5 36.7 3.3 2.6 
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60 49 4S 47 
0.2 0.1 0.0 6.9 

18.8 18.4 18.0 17.e 

31.2 30.6 30.0 29.4 

43.8 42.9 42.0 41,1 
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S.5 8.3 8.2 8.0 

26.6 26.0 24.5 24.0 
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LOGABITHMS OF THE FUNCTIONS (Continued) 

(343“) 163» 


' 48 47 „ 

2 II ?:l ?•» 
I 1:1 l:t l-f 

1 4^“ 1.7 !:S 

7 B.e 5,3 kj 

' ® S-i ®-8 81 

7.2 7.0 6.0 

8.0 7.8 7 7 

Ifl.O 16.7 lea 
24.0 2S.S Mo 
32.0 31,3 30,7 
. 40.0 39.2 as'S 

' 46 44 4^ 

2 ?;i ?:l 

3 2.2 2.2 22 

4 3.0 2.9 20 

3 3.8 3.7 a a 

5 4.5 4.4 43 

7 6.2 5.1 In 

8 8.0 6 9 57 

? 8.8 6.6 6:1 

7.6 7.3 7 a 

ISO 14.7 Mil 
22.5 22.0 216 
30.0 29.3 28;' 

. 37.6 38.7 86.8 
42 41 4 2 

91 0.7o!ioo 

1.4 1.4 0.1 0.1 
2.1 2.0 0.2 0.J 

2.8 2.7 0.3 OJ 

3.5 3.4 0.3 0.2 
In 0-4 0,3 

4.9 4.8 O.S 0.4 

_ S.8 6.8 0.8 0.4 

[20 " ®’3 8.2 0.6 0.4 

IB 10 7.0 6.8 0.7 0.6 

18 80 14.0 13.7 1.3 l.o 
17 30 21.0 20.6 2.0 1.6 
16 IH ??.0 27.3 2.7 2 0 
16 ®9 33.0 34.2 8.3 2.6 
14- - 

.* '±4 4 

48 47 jg 4= 

8.0 8.9 678 66 
Jn'S J^-8 17.2 16.9 
30,0 29,4 28 8 28 1 
4|42.0 41.1 40;2 30.4 

I. J. S 3 
48 47 46 55 

8.0 7.8 7.7 7 6 
33.6 23.0 22.’6 
40.0 39.2 38.3 87.6 








































LOGARITHMS OF THE FUNCTIONS (Continued) 

17" (107®) (842") 162“ 
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LOGARITHMS OF THE FUNCTIONS (Continued) 

10“ (100“) (S40^) 160“ 
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LOGARITHMS OF THE FUNCTIONS (Continiied;) 
21° (201°) (338°) 168° 
























































































































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 

2“ (202») (337<.J jgyo 











































































































































































































































































































LOGARITHMS OF THE FUNCTIONS (ContlflUed) 

fliB® (205®) (334®) 1B4® ■ 



' 83 38 

1 o.e 0.6 

2 1.1 1.1 

3 1.6 1.6 

4 2.2 2.1 

6 2.6 2.7 

0 3.3 3.2 

7 3.8 3.7 

8 4.4 4.3 

e 5.0 4.8 

10 6.6 6.3 

20 11.0 10.7 
30 16.6 16.0 

40 22.0 21.3 
60 27.6 26.7 
* 37 26 

1 0.4 0.4 

2 0.0 0.0 

3 1.4 1.3 

4 1.8 1.7 

6 2.2 2.2 

6 2.7 2.6 

7 8.2 3.0 

8 3.6 3.5 

0 4.0 3.0 

lO: 4.5 4.8 

20 0.0 8.7 

80 13.6 18.0 
40 18.0 17.8 
60 22.6 21.7 
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LOGAKITHMS OF THE FUNCTIONS (Continued) 

JB” {206°) (333°) 168“ 


L. Bin- I d. I li. Tan. |e.d.i 


L. Cot. I L. Cos. d. 


P.P. 


9.64 184 

0.04 210 

0.64 236 

0.64 262 

0.04 288 


0.04 313 
9,04 330 
0.04304 
0,64 391 
0.04 417 


0.64 442 
0.04 468 
0.04 404 
0.04 610 
0.04 545 


io 

21 

22 

23 

24 


0.04 6711 
0.04 600 
9.64 622 
9.04 647' 
0.64 6731 


9.64 008 
9.64 734 

9.64749 

9.64 775 
0.64 800 


83 


0.64 820 
0.64861 
0.64 877 
9.04 002 

9.64 627 
0.04 963 

0.64 078 

9.65 003 

9.06 020 

0.06 064 


0.06 070 

0.05 104 
9.06130 
0.05156 
9,65180 


0.66 206 

9.65 230 

0.65266 

9.65 281 

9.05 aoe 


0.66 331 

9.05 360 

9.05 381 

9.65 40e1 

0.06 431 


9.65 466 

9.65 481, 

9.66 506 

9.05 631 

0.06 6601 


9.06 580| 

0.66 6Q6l 

0.06 030, 

0.06 656, 

0.05 680] 


0.05 70S 


O.GS 818 

0.08 860, 

g.flU 882 

9.68 914 

D.OB 040 


9.68 978 

0.00 OlO, 

0.09 Q42l 

g.eo 074 

Q.09 loa 


9.60 138 

9.00 170, 

0.00 202 

0.00 234 

0.00 260 


6.09 208, 

0,09 320, 

0,00 301 

9.69 303' 

9.69 426 


0.09 437 

e.OO 488, 

9.69 620 

0.69 652 

9.69 684 


0.09 016 

0.00 047, 

0.69 079 

9.69 710 
0.09 742 


9.09 774 

9.09 606 

9.00 837] 

9.00 SOS 

0.00 000 


0.09 032 

9.60 063 

9.69 905 

0.70 020 

0,70 Q58 


0.70 080 
0.70 121 
0.70 162 

0.70 184 

0.70 216 


9.70 247 

0.70 278, 

9.70 309 

9.70 341 

9.70 372 


9.70 404 

9.70 488, 

9.70 406 

0.70408 

9.70 529 


0.70 600 

9.70 592' 

9.70 

0.70 w... 

0.70 086 


0.70 717 


0,31 182 
0.31130 
0.31 118 
0.81 086 
0.31054 


9.06 860 

0.05 360 

0.95 364 

9.06 848 

Q.05 341 


O.ai 0221 

0.30 990 
0.30 Q5B 
0.30 926 
0.30 804 


9.95 336 

9.96 320 
9.95 323l 
9.05 S17i 
0.05 310 


0.30 802 
O.aO 880 
0.30 rosj 
0.30 768 
0.30 734' 


0.05 304 
9.06 203 
9.06 202 
9.95 286 
0.06 270 


0.30 702, 
O.aO 671 
0.30 830 
O.ao 607 
0.90 576 


0.95 273 
9.06 267 
0.06 201 

0.95 254 

0.05 248 


0.30 643 
0.30 512 
O.BO 480< 
0.30 448 
0.30 4ia< 


0.95 242 

9.95 236 

9.96 220 
9.06 228 
0.06 217| 


O.aO 3851 
0.8Q 363 
0.30 321 
0.30 200 
0.30 258 


O.SO 2201 
0.30 195 
0.30 103: 
0.30 132 
0.30 100, 


9.05 211 
0.96 204 
0.06 198 
9.05 192 
9.06 186 
9.05 170 
0.06 173 
9.06 107 
9.95 100 
0.06 164 


0.30 008 
0.30 037 
0.30006 
0.20 974 
Q.20 942 


6.05 148 

0.06 1411 

9.05 185' 

9.96 1201 

6.65 122 


0.20 on 

0.20 879 
0.20 848 
0.20 aiOi 
0.29 765 


0.96 116 
9.05 110 
9.06 103 
9.06 097 
9.06 090 


0.29 753 
0.29 722! 
0.20 601. 
0.20 669 
Q.20 628 


0.06 084 
9.06 078 
9.05 071 

0.05 065 

0.05 060 


0.20 696 
0.20 666 
0.20 634 
0.20 602 
0.29 471 


9.06 062 
9.05 046 
D.96 OSO 
0.06 033 
9.06 027 


0.20 440 
0.29 408! 
0.29 377 
0.29 34Q< 
0.29 315 


0.06 020 
9.95 014 
9,05 007 
9.05 001 

0.04 005 


0.29 283 


9.94 988 


1 

2 

3 

4 
6 
6 

7 

8 
0 

10 

20 

SO 

40 

50 


83 

0.6 

1.1 

1.6 

2.1 

2.7 

3.2 

3.7 

4.3 

4.8 

6.3 

10.7 
16.0 
21.3 

26.7 


81 

0.6 

1.0 

i.a 

2.1 

2.6 

8.1 

30 

4.1 
4.6 

6.2 
10.3 
16.6 

20.7 

25.8 


26 

26 

24 

0.4 

0.4 

0.4 

0.9 

0.8 

0.8 

1.8 

1.2 

1.3 

1.7 

1.7 

1.0 

2.2 

2.1 

2.0 

2.6 

2.5 

2.4 

3.0 

2.0 

2.6 

3.B 

3.3 

8.2 

3.0 

3.8 

a.e 

4.8 

4.2 

4.0 

8.7 

8.8 

8.0 

18.0 

12.6 

12.0 

17.3 

10.7 

10.0 

21.7 

20.8 

20.0 


1 

2l 

3 

4 
6 
0 
7 
B 
0 

10 

20 

ao 

40 

60 


T 8 

0.1 0.1 
0.2 0.2 
0.4 0.8 
0.5 0.4 
0.6 0.6 
0.7 0.0 
0.8 0.7 
0.9 0.8 
1.0 0.0 
1.2 1.0 
2.3 2.0 

3.6 3.0 

4.7 4.0 

6.8 6.0 


sa 

81 

88 

2.8 

3.2 

2.7 

6.9 

6.6 

8.0 

11.4 

11.1 

13.3 

16.0 

15.6 

18.7 

20.6 

19.9 

24.0 

25.1 

24.4 

29.3 

20.7 

28.8 



L. Co3. f d. 


L. Cob, lo.d. 


L. Tan. | Ij. Sin. Id. 


















































































































































































































LOGAUITHMS of the functions (Continued) 






































































































JLOGAKITHMS OF THF FUNCTIONS (Continued) 

28* (208*) (331") 161“ 



































































































































































(240“) 60® 


119® (209®^ 


99 







































































































liOGABITHJUS OF THE FUNCTIONS (Continued) 

80" (210") (82D“) 149" 



o®? « 

0.E 0.B 

1.0 0.0 

1.4 1.4 

1.0 1.0 

2.9 2.8 

l-i 

3.0 3.7 

4.4 4.2 

4.8 4.7 

9.7 0.S 

14.6 14.0 
10.8 18.7 
24.2 23.3 


10 3.7 

20 7.8 


40 

14.7 

14.0 

60| 

1B.3 

17.6 

H 

a 

7 

1 

0.1 

0.1 

2 

o.a 

0.2 

3 

0.4 

04 

4 

0.B 

0.B 

6 

0.7 

0.6 

6 

0.8 

o.r 

7 

O.R 

0.8 

8 

1.1 

0.D 

0 

1.2 

1.0 

10 

1.8 

1.2 

20 

2.7 

2.3 

ao 

4.0 

3,5 

40 

6.3 

4.7 

50 

6.7 

6.6 


7 

7 

7 

ao 

ao 

38 

2.1 

2.1 

20 

6.4 

6.2 

A.n 

10.7 

10.4 

10(1 

15.0 

14.5 

uo 

19.3 

18.6 

1R.0 

23.6 

22.8 

22 0 

27.0 

26.9 

26.0 



















































































































































































liOGAKlTUMS OF THE FUNCTIONS (Continued) 

Sio (211“) _ 





10 4.S 

20 0.7 

30 14.5 
40 10.3 
60 24.2 


10 3.S 

20 7.0 

SO 10.5 
40 14.0 
60 17.6 



S 

7 

1 

0.1 

0.1 

2 

0.3 

0.2 

8 

0.4 

0.4 

i 

0.6 

0.8 

6 

0.7 

0.6 

0 

0.8 

0.7 

7 

0.0 

0.8 

8 

1.1 

0.0 

0 

1.2 

1.0 

10 

1.3 

1.2 

20 

2.7 

2.3 

SO 

4.0 

3.5 

40 

6.3 

4.7 

60 

B.7 

6.8 



lai" (301°) 


71 















































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 

Sa« (212“) (327*) 147* 



[. L, Cot. 

L. Coa. 

0.20421 
^ 0.20 393 
0.20 335 
0.20 337 
0.20 309 

Q.03 842 
9.02 834 
0.02 826 
0.02 818 
0.02 810 

liri 

0.02 803 
0.92 70 S 
9.92 767 
0.02 779 
0.02 771 

0.20 140 
0.20 112 
0.20 084 
0.20 050 
0.20 028 

0.02 703 
0.02 75 S 
9.92 747 
9.02 730 
0.92 731 

0.20 000 
0.10 072 
0.10 044 
0.19 016 
0.10 888 

0.02 723 
0.03 716 
0.92 707 
0.92 600 
0. B 2 601 

0.10 860 
0.19 832 

0.10 aos 

0.19 777 
0.19 749 

9.02 683 
0.92 676 
0.92 667 
0.02 650 
0.92 651 

0.19 721 
0.19 603 
0.19 36S 
0.10 637 
0.19 600 

9.92 643 

0.92 636 

0.92 627 

0.92 610 

0.02 611 


fm 




e.ez 462 
B.02 473 
9.92 463 
9.D2 457 
9.92 449 

0.10 026 

0.18 097 
0.18 970 
0.18 942 
0.18 014 
0.18 ^7 
0.18 850 
0.18 831 
0.18 804 
0.18 776 
0.18 748 

0.92 441 

9.02 433 
0.92 42S 
0.03 416 
0.02 408 
0.02 400 

9.92 302 

0.92 884 
0.02 376 
0.02 367 
9.92 35B 


50 

68^ 

B7, 

bq \ 

Bdl 

54 

S3 

52 

511 


50 

40 

48 

47 

46 

if 

44, 

43 

42| 

il 

40l 

39 

sa 

3 ^ 

M 

36 

84 

33 

32 

m 

ta 

27 

24 

23 

22 | 

21 


P. P. 


flg 

0.8 

1.0 

1.4 
1.9 

2.4 

2.0 

8.4 
3.0 

4.4 
4.8 

9.7 

14.5 
10,3 
24.2 

91 

0.4 

0.7 

1.0 

1.4 

1.8 

2.1 

2.4 

2.8 

3.2 

3.6 
7.0 

10.5 
14.0 

17.6 
0 

0.2 

0.3 

0.4 

0.0 

O.B 

0.0 

1.0 

1.2 

1.4 

1.6 

3.0 

4.5 

6.0 

7.6 


O.S 

0.0 

1.4 

1.0 

2.3 

2.8 

3.3 

3.7 

4.2 

4.7 

9.3 
14.0 

18.7 

23.3 
20 
0.8 
0.7 
1.0 

1.3 

1.7 

2.0 

2.8 

2.7 
3.0 

3.3 

8.7 

10.0 

13.3 

16.7 
8 

0.1 

0.3 

0.4 

0.8 

0.7 

0.8 

0.0 

1.1 

1.2 

1.8 

2.7 
4.0 

6.3 
0.7 


n 

0.4 

0.9 

1.4 

1.8 

2.2 

2.7 

3.2 
8.6 
4.0 
4.6 
0.0 

13.6 
18.0 

22.6 
19 
0.3 
0.0 
1.0 

1.8 
1.0 
1.9 

2.2 
2.6 
2.8 

3.2 
6.8 

9.6 

12.7 

16.8 
7 

0.1 

0.2 

0.4 

01 

0.6 

0.7 

0.8 

0.0 

1.0 

1.2 

2.8 

3.6 

4.7 

6.8 


a 

8 

7 

ao 

26 

28 

1.8 

1.8 

2.0 

6.4 

5.2 

6.0 

9.1 

8.8 

10.0 

12.7 

12.2 

14.0 

16.3 

15.8 

18.0 

19.9 

10.2 

22.0 

23.6 

22.8 

20.0 

27.2 

26.2 



28 
























































































































































































LOGAMTUMS of the functions (Continued) 

(826°) 146° 


88 ° ( 211 -°) 



" 28 27 

1 O.E 0.4 

2 0.9 0.9 

3 1.4 1.4 

4 1.0 l.S 

6 2.S 2.2 

e 2.8 2.7 

7 3.3 3.2 

8 3.7 3.0 

9 4.2' 4.0 

10 4.7 4.6 

20 0.3 0.0 

30 14.0 13.6 

40 18.7 18.0 

sol 23.3 22.6 

20 19 18 

0.3 0.3 0.3 

0.7 0.6 0.6 

1.0 1.0 0.9 

1.3 1.3 1.3 

1.7 1.6 1.6 

2.0 1.0 i.e 

2.3 2.2 2.1 

2.7 2.6 2.4 

3.0 2.8 2.7 

3.3 3.2 S.O 

6.7 6.3 6.0 

10.0 9.B 9.0 

13.3 12.7 12.0 

16.7 16.8 16.0 



9 

8 

1 

0.2 

0.1 

2 

0.3 

0.8 

8 

0.4 

0.4 

4 

0.6 

0.6 

5 

0.8 

0.7 

0 

0.0 

0.8 

7 

1.0 

0.9 

8 

1.2 

1.1 

0 

1.4 

1.2 

10 

1.6 

1.3 

20 

8.0 

2.7 

30 

4.5 

4.0 

40 

0.0 

5.3 

60 

7.6 

6.7 

9 


9 


28 

? 1.8 
a 4.7 
5 7.8 

i 10.9 
i 14.0 

9 20.2 

I 23.3 
D 28.4 


.5. A 

27 27 

1.8 1.7 

4.6 6.1 

7.6 8.4 

10.5 11.8 

13.5 16.2 

16.6 18.6 

10.6 21.9 

22.6 26.3 

26.6 — 






































































LOGAItmiMS OF THE FUNCTIONS (Continued) 

84 « ( 214 «) ( 825 °) 146 ° 






























































































































































logarithms of the functions (Continued) 

36* (215") _ t32^-) _ 

-------- ^ I T. r!»» I d.l ■ i l" P- 



1 0.4 0.4 0.3 

2 O.B 0.9 O.S 

3 1.4 1.3 0.0 

4 1.8 1.7 1.2 

6 2.2 2.2 1.5 

6 2.7 2.6 1.8 

7 3.2 3.0 2.1 

8 3.8 3.B 2.4 

9 4.0 3.9 2.7 

~ 4.6 4.3 3.0 

9.0 8.7 6.0 

13.5 13.0 9.0 

IS.O 17.3 12.0 

22.5 21.7 IB.O 


17 10 

0.3 0.2 I 
0.6 0.3 I 
O.S 0.6 I 
1.1 0.7 I 
1.4 O.S I 

1.7 1.0 I 
2.0 1.2 
2.3 1.3 
2.6 1.6 

2.8 1.7 
B.7 3.3 
8.6 6.0 

11.8 6.7 
14.2 8.3 


_9 ^ 

27 26 

? 1.6 1.4 

I 4.6 4.3 

S 7.6 7.2 

3 10.6 10.1 
; 13.6 13.0 
5 10.6 15.9 
H 19.6 18.8 

I 22.6 21.7 

I 26.6 24.6 


76 



















































































LOGARITHMS OF THE FUNCTIONS (Continued) 


36“f21«°) CS23°) 143“ 




































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 

37“ (217°) (822°) 142° 


OE 

Effij 



nTn 













ittift 

nTQ 



ttcl: 



nnQ 

lilffi 

nnt|| 






Twin] 

gnr 


Rt 





iiliSl 

VXu 


pyn 





jJIS] 

Bllf 

jESi 

Rgtl 

9 88 

BEE 

9 HK 

R93 

OHO 

430 

(1.88 

446 

0.884721 




n 2 


r 

jjBj 


jj^ 


jED 


j10y 



rt?T 

nrQ 


i&S 

KiB 


ESI 

nPn 


nfitn 

kTE 


Ehj 


ESI 



jiEw 



ncy 



2121 




oTtn 


uTfi] 

nTE 

ncft] 

nffl 

212] 

Eu 


ES 

tij^n 










imsmi 





M 

0.12 167 

0.12 131 
0.12 105 
0.12 078 
0.12 062 

U 

H 

M 

U 

u 

0.11 764 

0.11 788 

0.11711 
0.11 686 
0.11 650 


0.11 838 
0.11 fl07 
0.11 S80 
0.11 554 
0.11 628 

fi.8B oai 
O.BD BSi 

o.sBvrre 

S.80 OSS 
B.80 955 

0.11 602 
0.11 476 
0.11 430 
0,11423 
0.11 397 

0.89 947 
0.89 037 
0.80 927 
9.80 018 
9.80 008 

0.11 371 
0.11 846 
0.11 310 
0.11 293 
0,1) 267 

9.89 898 
9.89 888 
9.89 679 
9.80 609 
9.89 859 


■ 

w 

9.80 801 
9.80 7Q1 
9.89 781 
9.80 771 
9.89 761 

rin 


0,10 849 
0.10 823 
0.10 707 
0.10 771 
0.10 746 

11^ 

praTiHin 


1 L. Tan. 

wmm 


0 

1 

2 

3 

6 

3 

7 

8 

‘- 2 . 

10 

11 

12 

13 

14 
13 
16 
17 

15 
10 
20 
21 
22 
23 
21 
25 
20 
27 
2S 

2L 

80 

81 

82 

33 

51 

as 

30 

37 

38 
30 

40 

41 

42 

43 

44 

45 
4t> 

47 

48 

49 


50 

61 

62 

63 

64_ 

66 

60 

67 

68 
5®. 
60 


L. Sin. 


9.77 040 

9.77 003 

0.77 980 

9.77 097' 

9.78 Oiai 


g.7S 030 

0.78 047 

0.78 0531 

0.78 080 

0.78 097 


0,78 113 
0.78 130 
0.78 U7 
9.78 103 
9.78 180 


9.78 107 

9.78 213 

0.78 230 

0.78 240 

0.78 203 


0.78 280 

0.78 290 

0.78 aid 

0.78 329 

0.78 340 


0.78 302 

9.78 370 

9.78 39A 

0.78 412 

9.7S 428 


0.78 448 

0.78 401 

9.78 4781 

9.78 404 

0.7S 510 


9.78 527 

0.78 543 

0.78 500 

0.78 570 
0.78 593 


9.78 009 
9.78 02i 
0.78 642 

e.7S 658 

9.78 674 


0.78 691 

0.78 707 

9.78 723 

9.78 739 

9.78 760 


9.78 772 

0.78 788 

0.78 806 

9.78 821 

0.76 837 


0.78 853 

0.78 869 

9.78 886 

0.78 002 

0.78 918 


0.78 934 


1 

2 

3 

4 
6 
e 

7 

8 
0 

10 

20 

30 

40 

50 

1 

i 

4 

6 

6 

7 

8 
6 

10 

20 

80 

40 

60 


1 

2 

8 

4 

5 
0 

7 

8 
9 

10 

20 

80 

40 

60 


P. P. 

2T 

0.4 

0.9 

1.4 
1.8 
2.2 

2.7 

3.2 
8.6 
4.0 

4.5 
9.0 

13.5 
18.0 

22.6 

IT 

0.3 

o.a 

0.8 

1.1 

1.4 

1.7 
2.0 

2.3 

2.0 

2.8 

6.7 

8.6 
11.3 
14.2 

10 

0.2 

0.3 

0.6 

0.7 

0.8 

1.0 

1.2 

1.3 
1.6 

1.7 

3.3 
5.0 

6.7 

5.3 


86 

0.4 

0.9 

1.3 

1.7 
2.2 
2.6 
3.0 
d.S 

8.9 

4.3 

8.7 
IS.O 
17.8 

21.7 
16 
0.3 
0.6 
0.8 
1.1 

1.3 

1.0 

1.9 

2.1 

2.4 

2.7 
6.3 
8.0 

10.7 
18.3 

0 

0.2 

0.8 

0.4 

0.6 

0.8 

0.9 

1.0 

1.2 

1.4 

1.5 
3.0 

4.6 

0.0 

7.6 


19 

27 

1.4 
4.1 
6.8 

9.4 

12.2 

14.8 
17.6 
20.2 

22.9 
26.0 


W 

26 

1.3 

3.9 

0.5 

9.1 

11.7 

14.3 

16.9 

19.6 

22.1 

24.7 


L. Cos. I d. 


F. P. 


127® (307«) 


77 


<232®) 52' 





















































































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 

as® <21S®) (321") 14.1" 


89 


L. Sin. I d. L. Tau. |e.d.j L. Cot. | T.. Cos. d. 


9.78 934 
9.78 9«0 
9.78 967 
D.7B 983 

9.78 600 
0.70 OIS 
6.70 031 
0.70 047 
0.70 003 
0.70 079 
9.7U 098 

9.79 111 
0.70 128 
0.79 144 
9.70 180 


9.76 170 
9.70 192 
0.70 208 
0.70 224 
0.70 240 
0.79 266 
0.79 272 
0.79 288 
0.79 304 
9.79 aie 
9.70 331 
9.70 851 
0.79 367 
0.70 383 
9.79 399 
0.70 41B 
0.79 431 
0.70 447 
0.70 403 
9.79 478 
0.70 494 
0.79 CIO 
0.70 620 
0.79 642 
0.79 658 


0.70 573 
0.79 680 
0.70 006 
0.70 021 
0.70 630 
0.70 052 
0.70 668 
0.70 084 
0.70 099 
0.70 716 
0.70 731 
0.70 746 
9.70 762 
0.79 778 
0.70 703 
0.70 8U0 
0.79 825 
0.79 840 
9.70 856 
0.70 672 
60 9.70 887 


0.89 281 
9.80 307 
9.80 333 
g.SO 359 
0.80 385 
0.89 411 
0.80 437 
0.80 403 
0.89 489 
6.69 615 


0.80 671 
0.80 0G7 
0.80 723 
9.80 740 
0.89 775 


0.69 801 
0.89 627 
9.80 863 
0.89 870 
0.80 OOB 


0.90 061 
0.60 086 
0.90112 
6.60 138 
0.60 104 


0.90 320 
0.60 340 
0.00 371 
0.00 807 
9.00 423 


0.00440 
0.90 47B 
9.00 601 
0.00 627 
0.00 66 3 
0.00 678 
0.00 604 
0.60 030 
0.60 OGG 
0.60 082 


9.00 70S 
0.00 734 
0.00 7S0 
9.00 786 
9.00 811 


0.10 716 
0.10 603 
0.10 687 
0.10 641 

0.10 ais 


0.10 326 

0.10 aoa 
0.10 m 

0.10 2&t 
O.IQ 22B 
O.IO IBO 
O.IO 173 
0.10 147 
0.10 121 
010095 


0.09 810 
0.09 784 
0.00 758 
0.09 7S2 
0.09 706 


0.00 837 


0.80 254 
0.80 244 
0.80 233 
9.80 223 I 
0.89 218 ] 
0.80 203 ] 
0.60 193 I 
0.80 163 J 
0.80 173 J 
0.80 162 } 
0.80 152 . 
9.89 142 } 
9.89 132 } 
0.80 122 } 
9.89 112 } 
9 . 80101 : 
0.80 001 1 
0.80 081 } 
9.80 071 J- 
9.89 000 1 
9.80 050r 


P. P. 


13.0 12,5 
17.8 ie.7 


10 

10 

9 

26 

26 

26 

l.S 

1.2 

1.4 

3.0 

8.8 

4.3 

6.6 

6.2 

7.2 

0.1 

8.8 

10.1 

11.7 

11.2 

18.0 

14.3 

13.8 

16.9 

16.0 

1G.2 

18.8 

10.5 

18.8 

21.7 

22.1 

21.2 

24.6 

24.7 

23.8 



78 • 


(231*) Bl® 



LOGABITHMS OF THE FUNCTIONS (Continued) 


39° (219°) 


(320°) 140° 



































































































































































































































































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 


41« (221°) 


(318°) 1SB° 



10 4.3 

20 8.7 

30 13.0 
40 17.3 
60 21.7 
* 18 


10 2.6 
20 6.0 
30 7.5 

40 10.0 


50| 

12.6 

11.7 

# 

12 

11 

1 

0.2 

0.2 

2 

0.4 

0.4 

3 

0.6 

o.e 

4 

0.8 

0.7 

fi 

1.0 

0.0 

6 

1.2 

1.1 

7 

1.4 

1.8 

8 

1.6 

1.S 

0 

1.8 

1.6 

10 

2.0 

1.8 

20 

4.0 

8.7 

90 

0.0 

5.6 

40 

8.0 

7.8 

60 

10.0 

0.2 



131° (311°) 


81 


(228°) 48' 





















































































































































LOGARITHMS OF THE FUNCTIONS (Continued) 

48° (232°) (ai7») 187° 









































































































































logabithms of the functions (Continued) 

_ (316°) 186” 


i3° (223°) 
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NATURAL TRIGONOMETRIC FUNCTIONS 

Values of the trigoaometrio functions of angles for each minute 
from 0-360°. . 

”” 

the column indications at the bottom, 
block use the minute column at the ngnt. 



NATIIKAL FUNCTIONS (Continued) 


0" (180") 


(350") n 

r 9 " 

1 

•{ 

ISl") 


c 

58") 178* 


Sin 

Tan 

Cot 

Cos 

* 


a 

EH 

Tau 1 

Cot 

Cos 

• 


-i 

.00000 . 

ooooo- 

-1 

.0000 1 

iO 


3 

01746 


57.200 

00088 

ic 


1 

.00020 . 

00020 < 

437.7: 

.0000 , 



1 

01774 

01775 

56.331 

09084 

3S 



.00058 . 

00068 

718.9 : 

.0000 

>8 


2 

rOKfiKlI 

.018(14 

55.442 

.90984 



3 

,00087 , 

OOOB7 

145.9 : 

.0000 . 

57 


3 

01832 

01833 

64.561 

96983 

57 


4 

.00116 . 

oolia 

359.44 

.0000 

Sti 


4 

01S62 




5C 


6 

.00145 

00145 

987.66 

L.OOQO 

55 


rj 

01801 

.018911 

52.882 


51 


' 0 

,00176 

00178 

>72.90 

.0000 

>4 




rirLrl 

52.081 

.996821 

A 


7 

.00204 

00204 

491.11 

..oooc 



r|l 

RuiTw 

iV j rrl 


.09981 



e 

.00233 

00233 

429.72 

..OUQO 

52 


rl 

01B78 

II 1 1 n 1 

60.5401 

^il!TlT!7i| 

17 


G 

.00262 

00202 

381.07 

L.OOOO 

51 







a 


1( 

) .00201 

.00201 

343.77 

1.0000 

6d 


.0 


.02036 

5BES 


SC 


13 

.00320 

.00320 

312.52 

.90009 

40 


.1 

02065 


48.412 

Bi'litritl 

m 


IJ 

1 .00340 

.00340 

286.48 

.90999 

AV 



.02094 


47.740 

.99978 

48 


i; 

i .00378 

.00378 

264.44 

.99990 

47 


l3 

02123 


47.085 

mun^i 

47 


1- 

i .00407 

.00107 

245.55 

.00909 

46 


14 

.02152 

11 

46.449 


4e 


1 

B .00436 

.00430 

229.18 

.09990 

46 



. 02181 

.02182 

45.829 

.90676 

45 


1 

$ .00466 

.00466 

214.86 

.Qoees 

44 

* 

10 

.02211 

™T't ' 

45.226 

.9697Q 

44 


1 

7 .00403 

.00496 

202.22 

.99009 

43 


L7 

.02240 

■ly. 'i' 1 

44.630 

.00978 

4! 


1 

6 .00324 

.00524 

100.98 

.0900S 

42 


L8 

.02260 

Ht t * 

44.060 

■tltpyg 

42 


1 

9 .00563 

.00553 

180.93 

.90908 

41 


10 

.02208 

Ilk ski 

43.508 


41 


2 

0 .00382 

.00582 

171.80 

.9$HH)8 

4t 


to 

.02327 

: 


.90973 

40 


2 

1 .00611 

.OOSll 

193.70 

.0r'90£ 

39 


21 

.02356 

■ly-iTf 

42.433 


m 


2 

2 .00040 

.ODOIC 

166.26 

.0999! 

Jttl 


22 

.02385 

.02386 

41.916 


i'. 


2 

3 .00600 

.OOftOG 

149.47 

.9999! 

37 


23 

.02414 

■(V.filii 

41.411 

.09971 

37 


2 

4 .00008 

.OOOOf 

143.24 

.ogooE 

3(1 


24 

.02443 

liiktiiJ 

yjJJJW 

KiliTiyZil 

3G 


2 

5 . 00727 

.00727 

137.61 

.00907 

8fl 


86 

.02472 

liVHicI 


.09086 

ac 


2 

fl .00760 

.00756 

132.2£ 

.9090: 

.34 


2H 

.02601 

■iWniVI 

39.965 

Earns 



2 

7 .00786 

.00781 

127.3S 

.0909: 



2*7 

.02530 

.02531 

39.506 

.99688 

3? 


2 

8 .00814 

■ooair 

122,7! 

.9099* 



28 

.02560 

HiyWiT* 

39.057 


ai 


S 

9 . 00814 

.0081( 

118.84 

,0009< 

31 


m 

.02580 

Kikiddij 

36.018 

QjWjjiM 

31 


a 

0 . 00873 

.00873 

114.50 

.OOOOQ 

30 


10 

.02618 


38.188 


ac 


i 

1 .00002 

.00902 

110.8$ 

.0999( 

2$ 


41 

K&Mki 

.02648 

37.760 

.609B5 

at 



2 .00931 

.0093: 

107.4S 

. ggooi 

2f 


32 

.02670 

mmififi 

37.358 


2i 



a .ooow 

.00901 

104. i; 

.9909S 

27 


33 

.02705 

.02700 

36.956 

.9996! 

27 


; 

4 .00980 

,OQ88( 

101.11 

.0900^ 

2t 


44 

.02734 

IvTfFf? 

30.563 

£ 

ze 


E 

16 .0101{ 

.01011 

98.21! 

,9999,1 

86 


35 

.02763 

.02764 

30.178 

• 1 •Ti 

an 



IQ .0104^ 

.01041 

05.48$ 

.99002 

24 


;4H 

.02792 

WimiK 

35.801 

;l!& . 

w 



;7 .01O7< 

.01071 

02.001 

. 0000' 

2,« 


H7 

.02821 

mmM- 

35.431 

® 1 

2i 



18 .OllOC 

,01102 

>00.46! 

.0909' 

29 


3K 

.O28r>0 

.02851 

KMItYin 

jiiM.'l 


1 


SO .Q113<] 

.01131 

>8S.U" 

.090Q<I 

21 


30 

liTHFIi 

,.02681 

34.716 

iiHi 


1 


10 .01104 

,0110' 

$ 35.041 

.0900! 

SQ 



1.02008 



.00968 

lEJ 

■ 


LI .OllOE 

.01101 

IS3.84" 

.9000, 

1$ 


pi, 

.0203fl 

.02030 


EytfS 




L2 .0122£ 

1 .0122! 

2 SI.84' 

.0990 

IS 


ri 

f 

.0206E 

38.694 

.0905( 

V 



L3 .0126 

.0125 

79.01! 

.9$)99 

i: 




.02007 

33.306 

.99951 

i: 


.1 

t4 ,0128( 

) .01281 

3ra,12{ 

.0990 

21C 



iii 

.03020 


.99964 

Id 




i ■ 


.. 




.03055 

K'VMvKr!1 









’i 

!(' 

Si 

07 if 

KKlElyJI 

.99052 

1‘ 



■ 

• 


1 


S 


Hiil '4! 

KKinf? 

.99952 

M 



■- . 


1 

■' 





mii 

kli^^ 

.9965: 

12 



■■ ■■ 


■ 

*. 


1 

49 

.0317C 

.03172 

S1.52S 

REiS 

d 



101.014.541.0145 

]k>8.75Q .99980 1C 


6C 

.03109 

.03201 

31.242 

1.0064$ 




51.014K3 .014S4 07.402 . 0998U 1 


51 

.0322E 

.0323C 

Einiiini 

HiraiTT 








52 

.03257 

.0325r 

30.68! 

.9904* 

, 



■' ■' 


■ • 

•• 

M 7 


5! 

.03286 

.0a28S 

30.412 

■juTjTU 

s 



1 . 



» •• 

■ C 


54 

.0331C 

.03311 

80.145 


) 



66 .OlRQ( 

1 .01001 

3 02.49' 

.0998* 

r 1 


66 

.03346 

.03346 

29.862 

.9994^ 

k 



.10 .0102 

9 .0162 

3 01.3St 

.0998 

j ‘ 


5{ 

.03374 

.03376 

29.624 

.90944 

1 ^ 



67 .0103 

9 .OlQ.'j 

3 60.30 

.0908 

i ! 


r>‘ 

.0340! 

.03405 

29.371 

.99944 

1 

1 


.UlOb 

T .0108 

' 59.20 

.0908 

1 1 



.03482 

.0343< 

29.122 

.9904 

. 

2 


60 .0171 

B .0171 

S 5S.2Q 

L .0096 

3 1 



.03461 

.0346S 

28.877 

.9994 

SI 

1 


60 .0174 

B .0174 

B 57.ZW 

] .0998 

5 1 


B(J 

.03490 

.03492 

28.638 

.9993 

sl 

2 \ 


• Coa 

Got 

Tan 

SlQ 

< 



Cos 

Cot 

mm 

mat 

] 


90" (270"J <260") 89" 91' f971") (208") 88" 


86 
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NATUKAIj functions (Continued) 

(3S7») 177“ 3“ (183“) f3S8") 17S“ 


' (272°) 


1 







/ 

na 

E3S9 

Cot 

Cob 

i 

r 

KTOTT 




T 


0 

.05834 

.05241 

19.081 

.00863 

60 

I 

.03519 

.03521 

4*ii I 

UiuliKl:^ 



1 

.05263 

.05270 

18.076 

.90861 

50 

2 

.0354S 

.03550 

28.166 

.90937 

68 


9. 

.05262 

.06200 

18.871 



3 

.03577 

.03579 

27.937 

KHsKTil 

57 


3 

.06321 

.06328 

18.708 

.90868 

57 

4 

.03606 

.03609 

27.712 

KiluiNld 

56 


4 

Iiswi7i7» 

.06367 

18.666 

.09857 

60 

B 

.03635 

.03633 


.90034 

BB 


6 

Inhnr? 

.05387 

18.504 

.00865 

68 

6 

.03604 

.03067 

27.271 

.99933 

64 


6 

.05408 

.05410 

18.404 

.90654 

54 

7 



27.057 

.99932 

63 


7 

.05437 

.05445 

18.360 

.09862 

58 

S 

.03723 

.03725 

26.645 


62 


8 

.05466 

.06474 

18.208 

.90861 

52 


.03752 

.03754 



51 



.05405 

.06603 

18.171 

.99849 

61 

10 

.03781 

.03783 

26.432 

.00920 

60 



.05524 

.05533 

18.075 

.69847 


11 

.03810 

.03612 


.99927 

49 



.06558 

.05562 


.00846 

49 

12 

.03830 

.03842 

26.031 

.00926 

48 



.05682 

.05501 

17.880 

.09844 

4P 

13 

.03868 

.03871 

25.835 

.09025 

47 



.06611 

.05620 

17.703 

.90842 

47 

14 

.03807 

.03900 

25.642 

.90924 

46 



.05640 

IfiMifll 

17.702 

.99841 

46 

PT 

ix 1 ?Tr 

.03929 

25.452 

.99023 

46 



.05669 

.05678 

17.611 

.99830 

4(1 

fu 


.03968 

25.204 

.90922 

44 



.05098 

.05708 

17.621 

.09838 

44 

111 

Si* 

.03087 

25.080 

ppwn 

43 



.03727 

.06737 

17.431 

.90S36 

43 

l|: 


.04616 

24.808 


42 



.05756 

.06766 

17.343 

.09834 

4S 

10 

.04042 

.04046 

24.719 

.90918 

41 



.05786 

.06705 


.00833 

41 

m 

nifuTJl 

.01075 

24.542 

.90017 

40 



.06814 

.05824 


.09831 

4C 

21 

mSm 

.04104 

24.368 

■iTtTt) Iti 

39 



.05844 

.05854 

17.084 

.99820 

39 

22 

.04120 

.04133 

SSM 


3H 



.05873 

.05883 


WtUKV^d 

E7?j 

23 

.04159 

.04102 

24.026 


37 




.06012 




24 

.04188 

.04191 

23.859 

.00012 

36 



.05931 

.05941 

16.832 

.09824 

36 

2S 

.04217 

.04220 



8A 



.05060 

.06970 

10.750 

.00822 

38 

9A 

.04246 

■TtWrfr 


lit'uiWl! 

K4 



.06080 


mwm 

.90821 

34 

27 

.04273 

■tfyirit; 

23.872 

.99909 

Ha 



■■TiTilt:' 

.00020 

16.687 

.09819 

R8 

23 

.04204 

.04308 

23.214 

.90907 

32 



.06047 

.06058 

16.607 

.99817 

as 

29 

.04333 

.04337 

23.058 

.09906 

31 



muiiyi;’ 

.06087 

16.428 

.90815 

31 

SO 

.04802 

.04300 

22.004 

.99906 

30 




.06116 

16.860 

.00813 

80 

31 

.04391 

mrmf. 

22.752 

.99904 

as 



.06134 

.06145 

10.272 

.99813 

29 

32 

.04420 

.04424 

22.602 

.00002 

2H 



.06163 

.00176 

10.105 

.00810 

28 

50 

npECiij 

.04451 

22.454 

.90901 

27 



Kmm 

.06204 

uminj 


m 



.04483 

22.808 

.99900 

26 



.00221 

.00283 

10.043 

.00800 

20 

B8 

.04507 

.04512 

22.164 


28 




.002G2 

15.009 

.00804 

28 


.04536 

.04641 

22.022 

.90807 

24 



.06270 

.00201 


.00803 

24 

37 

.04505 

.04570 

21.881 

.00800 

23 



.00308 

.06321 

15.821 

.00801 

23 




21.743 

.99804 

22 



.00837 

IfiTSntni 

15.748 

.90700 

22 

39 

.04623 

.04628 

21.606 

•99893 

21 


23 

.06366 


15.070 

.99797 

ai 

40 

.04653 

.04658 

21.470 

.09892 

ao 


40 

.00395 


15.605 


20 

41 

.04082 


21.337 


lU 


41 

.06424 

Uiitf kI: 

15.S34 

Rul/Mj 

19 

42 

.04711 

.04716 

21.205 

.00889 

13 


42 

.00453 

.00467 

15.404 

.90702 

18 

43 

.04740 

.04745 

21.076 

.00883 

»7 


43 

.06482 

liliTTiW 

15.304 


f Q 

44 

.04769 

.04774 



16 


44 

.06511 

.06525 

16.325 


1 ^ 

48 

.04798 

.04803 

20.819 

.90885 

IB 


48 

lt73!?Tr 

.00554 

15.257 


f 3| 

Itt 

.04827 

.04833 


.09683 

14 


46 

HllSTnil)] 

.06584 

iliUKill 


f [1 

47 

.04660 

.04862 

20.509 

.90882 

13 


47 


BHiliTE 

15.122 



48 

.04885 

.04891 

20.446 

.99881 

12 


48 

.00027 

.00042 

15.056 

.09780 

12 

19 

.04914 


20.323 

.09879 

11 


49 

miiwwn 

.06071 


.99778 

11 

60 

.04943 

.04949 

20.206 

.99878 

10 


80 

.00685 

.00700 


I? 71' 

1(1 

tiTl 


.01978 

aTiWiT^ 


u 


51 

.06714 


lEitiitTii 

1111 ! i, ’ 

fl 

[iV. 

Vijtjiim 


lIlKrir 

.00875 

8 


r>2 

.06743 

.06769 

iIKRm 

Bm’Ii! 

8 



.05037 

10.865 

.99873 

7 


5.3 

.06773 

.00788 

14.732 

.09770 

7 

1 

.05059 

QjWiuy 

19.740 

KjiJijjrW 



54 

.00802 

.06817 

14.000 

.99768 

e 

5 



19.627 


8 


56 

.00831 


14.600 

.99766 

6 

60 

.05117 

.05124 

UJtUil 

.99869 

4 


S3' 

.00800 

.06870 

14.644 


4 

57 

.05140 

.05153 

10.405 

.90867 

3 



K*mM 


14.482 


3 

6S 

.05175 

.06182 


.90866 

2 


5R 

.00018 

.06934 

14.421 

.09700 

2 

bU 

.06206 

.06212 

19.188 


1 


50 

.06947 

.00903 

14.301 

.99768 

1 

i 



19.081 

.90803 

0 


ii 

.06976 

.06093 


.90766 

E 

i 

tSM 

^em 

EBl 

mwm 



1 

ESI 

■gw« 

EES 

in 

■ 


(267") 87“ 98“ C273") 

87 


(266°) 86“ 




































































































































































































e» (186°) 


NATURAL FUNCTIONS (Continued) 

(353°) 173“ 7° (187°) (362°) 179“ 


1 

Sin 

Tan 

Cot 

Goa 1 ' 


■ 

1^ 

Tan 

Cot 

Cos 


0 

.10463 

. 10610 

9.5144 


D 

0 

.12187 

.12278 

8,1443 

.90256 


1 

10482 

.10540 

1.4878 


1 

1 

.12216 

.12808 

1.1248 

.00261 

59 

2 

.10511 

.10609 

1.4614 

KlltoCfil V 

i 

2 

.12246 

.12338 

1.1064 

.90248 

5tj 

3 

.10540 

mwu!i 

1.4362 

.90443 5 

7 

El 

.12274 

.12367 

1.0860 

.99244 

57 

4 

.10509 

.10626 

9.4000 

.90440 5 

Q 

4 

.12302 

.12307 

8.0667 

.00240 

56 

6 

IMfWrJ 

. 10067 

9.3831 

.90437 6 

E 

13 

.12881 

.12426 

8.0476 

.00237 

Bfl 

6 

.10620 

.10687 

9.3672 

.09434 5 

1 

6 

.12360 

.12456 

3.0286 

.00233 

54 

7 

,10055 

.10716 

9.3315 

emmIk 

a 

u 

.12380 

.12485 

3.0095 

,00230 

53 

8 

.10684 

.10740 

).3oeo 

.90428 6 

2 


.12418 

.12515 

7.0906 

.99226 

62 

ID 

,10718 

.10776 

3.2806 

EE2S1E 

1 

9 

.12447 

.12544 

7.9718 

.90222 

51 

to 

10742 

.10806 

0.2653 

.99421 a 

0 

10 


.12574 

7.0530 

.09219 

El 

11 

10771 

.10834 

9.2302 


g 

11 


.12603 

7.9344 

.00216 

401 

12 

.10800 

.10863 

9.2052 

.9941514 

i 

12 

.12533 

ViMiKtn 


HmMH 


13 

10829 

. 10893 

9.1803 

.90412 4 

7 

L3 

.12502 

ItkllliUl 

7.8973 

.99208 

471 

14 

10858 

.10922 

9.1566 

liTirrimr 

G 

14 

.12591 

IkraskJ 

7.8780 

.99204 

^ 1 

IB 

10887 

.10052 

0.1309 

.99406 4 

G 

in 


.12722 

7.8606 

.99200 



lOi'JH! 

Hiaal 

0.1006 

.99402 4 

i 

ift 

.12049 

.12761 



Si 

17 

.10945 

,11011 

9.0821 

.90309 4 

a 

17 

.12678 

.12781 

7.8248 


it'i 

18 

.10973 

.11040 

9.0679 

.99306 4 

2 

IK 

.12706 

.12810 

7.8062 

.09189 

421 


.11002 

.11070 

J.038S 

aiTfRwKir 

1 

19 

.12735 

.12840 

7.7882 


211 

10 

.11031 

.11099 

0.0008 

ijTeWjiiif 

0 

sto 

.12704 

.12869 

7.7704 


ml 

?.\ 

.11060 

.11128 

3.0860 

.00386 3 

i 

21 


.12809 

7.7625 

Hutlr#:! 

gSI 

22 

.11060 

wnm 


.99383 a 

3 

22 

.12822 

.12929 

7.7348 

.00175 


m 


.11187 

3.0387 

.00380 a 

7 

23 

.12851 


7.7171 


mi 

24 

.11147 

.11217 

3.0152 

.00377 3 

e 

24 

.12880 

.12988 

rjiiiiiijn 

.09107 

36 

26 

.11170 

.11246 


.99374 8 

i 

M 

lEafiD 

.13017 

7.6821 

.eoias 

86 

211 

.11200 

.11276 

3.8680 

.00370 3 

i 


.12037 

.13047 


.00160 

34 

27 

.11234 

.11305 

3.8465 

■lllKTrtrJg 

a 

27 

tt-WM 

.13076 

7.6473 


mi 

28 

.11263 

.11336 

3.8225 

.09304 a 

s 

nM 

.12006 

.13106 

7.6301 

.99152 

92 

m 




.00360 3 

1 

.tlij 

.13024 

.18180 

7.0129 

.09148 

31 


.11320 

.11304 

8.7760 

.90357 8 

)' 


.18063 

.13166 

7.6968 

.09144 

8(1 


.11340 

.11423 

3.7642 

.09354 2 

3 

81 

.13081 

.18106 

7.6787 

.09141 

29 

n 

.11378 

.11462 

8.7817 


3 

12 

.13110 

.13224 

7.6618 


^1 

113 

.11407 

.11432 

3.7003 

■itiKErik 

7 

w 

.18130 

.13254 

7.6440 

HtltjkKi 

ml 

'H 

.11430 

.11611 

8.6870 

.00344 2 

6 

34 

.13108 

.13284 

7.6281 

.99120 

26 


IS 

.11641 

8.0648 

.09341S 

B 

» 

.13197 

.13313 

7.6118 

.00125 

96 

30 


.11670 

8.0427 

.90337 : 

4 


.13226 

.13343 

7.4947 

.90122 

24 

37 

.11623 

■fTTiTil 

TwIWiT? 

.90334 2 

3 

S7 

.18254 

.13372 

7.4781 

.00118 

23 

38 




.90331S 

2 

RR 

.13283 

welm 

7.4616 

.99114 

22 

HU 

.11580 

.11659 

8.5772 

.99327 2 

1 

30 

.13312 

.13432 

7.4461 

■n^uy 

m 

10 

.11600 

.11688 

8.6655 

.90324 9 

0 

fO 

.13341 

mtfSitu 

7,4287 

BSTcBi 

1 

11 

.1163S 

,11718 

3.6340 

.09320 1 

9 

11 

.1337G 

.13401 

7.4124 

.09102 

19 

12 

,11007 

.11747 

8.6120 

.09317 ] 

a 

12 

.13309 

.13521 

7.3062 



4H 

.11696 

.11777 

8.4913 

.90314 ] 

7 

13 

.13427 

.13550 

7.380U 

.09004 

17 

14 

.11726 

.11806 

8.4701 

.00310 1 

6 

14 

.13466 

. 1.3580 

7.3630 

.09091 

16 

iB 

.11764 

.11836 

8.4490 

.09307 1 

6 

46 

.13485 

.13600 

fSHilfii] 

.00087 

IG 

10 

.11783 


8.428Q 

.99303 1 

4 

[G 

.13614 

.13639 

7.3310 


ESI 

47 

.11812 

.11805 

8.4071 

.00300 1 

a 

17 

.13643 


7.3160 

.99070 

13 

18 



8.3863 


2 

18 

.13672 

.1360R 

7.3002 

.09075 

12 

lU 

VVl-LO! 


8.3650 


1 

10 

mv^ii M 

.13728 

7.2844 

.99071 

11 


Rlim: 

llf^ 

8.3450 

.09200 1 

a 

60 


.13758 

7.2087 

.99007 

IG 

61 

ntItMri 

.12013 

8.3245 


9 

51 

Bkfi n.* 

.13787 

7.2531 

.99003 

g 

62 

.1195^ 

.12042 

8.3041 

.99283 

t 

52 

Bkii rVi 

.13817 

7.2375 

Htlt Ik ! 

3 

53 

.11086 

. 12072 

8.2Sd£ 

.99279 

7 

SH 

III 

.13846 

7.222C 

Hll! ill 1 

7 

61 

.12014 

.. 12101 

8.2636 

.99276 

6 

51 

.13744 

.13870 

7.2006 


6 

BB 

.12043 

.12131 

8.2434 

.99272 

C 

B6 

.13773 

.13900 

7.1912 

i. 09047 

S 

Im 


iironTi] 

8.223^ 

IWiaTPHlB 

4 

56 

.13802 


7.1759 


4 




8.2035 

IHwNiTfll 

3 

57 

.13831 

1.13965 

7.1607 


3 

68 

.12191 

.1221G 

8.1837 

.992021 

2 

5£ 

keHm 


7.1455 

.00086 

2 

50 

.12158 

.12249 

8.1640 

.092561 

1 

HE 

.13889 

.14024 

7.1304 

.99031 

1 

BO 

.12187 

.12278 

S.1443 

lutHWiMl 

j 





.99027 

0 


Cos 

Cot 

Tan 

1 Sin ( 

n 

1 


11 ^ 

■EiS 

Ites] 

101 


96° (870°) 


(203°) 83° 97° (277°) 


(262°) 82‘ 





























































































































































































10" (100°) 


NATUKAl. FUNCTIONS (Continued) 

(340°) 169° 11'° (191°) (348°) 168“ 


jr 

Sill 

Tau 

<2ot 

Cos 

1. 


B 

■H 


Cot 

Cos 

1 

if 

, --- 

— 

- - 

"t. r. ■ 

An 


0 

.10081 


5.1446 

.98163 

60 





■k , 

t 


1 

.19109 

.19468 

5.1306 





p 


■ ■ 

•I 

2 

.10138 

.19498 

5.1286 

.98152 

5R 


“ 



* • 


3 

mmm 

.19529 

6.1207 

.08140 

57 




p 

■t ■ 



4 

.10195 

.19659 

5.1128 

.0814G 

66 

6 

.17508 

.17783 

5.0234 


SI 


6 


.19589 


.08136 

55 

e 

.17537 

.17813 

5.0140 

.98450 

54 


0 

.10252 

■ t (TF 

5.0070 



7 

.17666 

.17843 

.5.0046 

.08445 

.W 


7 

.10281 

K ( ifl; 

5.0802 

.08124 


8 

.17594 

.17873 

6.5051 

.gS44G 

fiS 


ft 

.10300 

K ! if:7i 

6.0814 

.08118 


9 

.17023 

wrliliK 

5.6857 

.98436 

51 


0 

.19338 

R ! 'iff 

5.0736 

.03112 


10 

.17051 

■litKK 

3.5704 

.98430 

Sfl 


10 

,103B6 

1! Til 

6,0658 

,98107 


11 

.17680 

. 17003 

i.-IUtVil 


4S 


11 

. 19395 

R j 

5.0681 

.08101 


12 

.17708 

. 17093 

5.5578 

.08420 

4> 


19 

.10423 

.10801 


.08006 


12 

.17737 

.18023 

5.5485 

.08414 

47 


13 

.10452 

.10831 

5.0427 

.oaoQG 


14 

.17706 


5.5303 

.08400 

46 


14 

.10481 

.10861 

5.0350 

.08084 


16 

.17704 

.18083 

5.6301 

.08404 

46 


15 

.10500 

.10801 

5.0273 



10 

.17823 

.18113 


mMm 

44 


10 

.10538 


MliHtM 



17 

.17352 

.18143 

5.5118 

.08304 

4S 


17 

.10500 


5.0121 

HtKNisVJ 


Ifl 

.17880 

.18173 

5.5020 

.08380 

4S 


18 

.10505 

RiilurU 

MtflfgM 

.08001 


10 

.17009 

.18203 


.08383 

41 


10 


.20012 

4.0060 



20 

,17037 

.18233 

3.4845 

.0837S 

4fl 


80 

.10052 

.20042 

4.0804 

i"' 


21 

.17000 

.18203 

5.4756 

.98373 

ag 


21 

{Hi! 

I5?i iTTI 

4.U81D 


m 

22 

.17096 

.18203 

MUiriT:' 

.08305 

a& 


22 


fiK 

4.9744 

liMC 


22 

.18023 

.18323 

5.4575 

.98302 

37 


23 

t 

tixi KK 

4.0660 

.08033 

37^ 

|24 

.18052 

.18353 

5.4480 

.98357 

36 


24 

.19700 

Pr-if !•{ 


.98027 

sa 

a< 

. 18081 

.18384 

8.4397 

.08352 

36 


15 

VTivT!?] 

Rwi If 

4.9620 



PH 

.18100 

.13414 

^TiTSl 

.08347 

M 


26 

BUnV'T.I 

.20224 

4.9440 

Hfjijfjic 


27 

. 18138 

.13444 

3.4219 

.98341 

33 


27 

.19851 

.20264 

4.9372 

.08010 


28 

.18100 

.18474 

S.4iai 

.9S336 

32 


28 

.19880 

.20286 

4.9298 

.08004 


20 

.18106 

.18504 

5.4048 

.98331 

31 



.19908 

.20315 

4.9225 

.97098 


SO 

. 18224 

.18534 

5.3956 

.98326 

an 



.10937 

.20345 

4.0152 

.97992 


Bl 

.18252 

.18564 

5.3868 

.08320 

26 



.10005 

.20376 

4.9078 

.97987 


22 

.18281 

.18504 

5.3781 

.08315 

2fl 



.19004 

wmm 

4.9006 

.97981 


m 

10553 


5.3694 

.08310 

27 




.20436 

4.8033 



84 

. 18338 

.18384 

5.3607 

.08304 

26 



wiW 

.20466 

4.8860 

.97009 


86 

. 18307 

.18084 

5.3521 

.08200 

28 



Ti'ir' 

.20497 

4.8788 

.97063 


36 

. 18306 

.18714 

6.3436 

.08294 

24 



1 Ml lu; 

.20637 

4.8716 

.07968 


37 

.18424 

.18745 

6.3840 

.08288 

ES 



SiE 

.20667 

4.8644 

.07062 


38 

.18452 

,18776 

5.3263 

.98283 

22 



aiE! 

.20588 

4.8573 

.07046 


m 

.18481 

.18805 

5.3178 

.08277 

21 



.20103 


4.8501 

.07040 


40 

.18500 

.1883S 

5.3093 

.98272 

20 




.20048 

4.8430 

.07034 


41 

.18338 



.08207 

19 




.20070 

4.8350 

.07028 


42 

.18667 

.18805 

6.2924 

.06201 

18 



.20270 


4.8288 

.07022 


43 

.18595 

.18025 

5.2830 

.98266 

17 




.20730 

4.8318 

.07916 


44 

.18024 

.18055 

5.2755 

.08250 

16 




.20770 

4.8147 


EE 

40 

.16652 

rTTWr 

5.2072 

.08245 

10 




.20800 

4.8077 

.07005 

15 

40 


Ml! lilt 

6.2588 

.08240 

14 






.07800 

14 

47 

tEmL 

Mllllpll 

5.2505 

.08234 

13 



4fi!4 

R-ti :\i\ 

4.7937 

.97803 

13 

48 

.18738 



Hinm 

12 




mm 

4.7867 

.97887 

12 

40 

.18707 

1* unfit 

6.2339 

.08223 

11 


m 


.20921 

4.7708 

.97881 

11 

ro 

.18705 

. 101.30 

5.2257 

.08218 

10 


00 


.20952 

4.7729 

.97875 

10 

bl 

.18824 

.10166 

5.2174 

.08212 

9 


31 


.20982 

4.7650 



52 

.18852 

.19197 


.08207 



52 

.20503 

.21013 

4.7801 

.07863 

K 

S3 

.18881 

.19227 

5.2011 

.98201 




WB 

.21043 

4.7522 

.97857 


64 

.18910 

.10257 

6.1029 

.08106 

K 



'imm 

.21073 

4.7453 

.97851 

6 

60 



5.1848 

■HKHtlfi 

K 


65 


.21104 

4.7385 

.07645 

5 

be 



5.1767 

.08185 



SD 

iijili 


4.7317 

.07830 

4 

67 

, to:; 

liliPtTi 

5.1680 

.08176 

Kj 


57 

^iL!i 

nilnn 

4.7240 

.07833 

a 


[im 

.10378 

5.1600 

.08174 



58 


R'liiiM 

4.7181 

.07827 

2 


.10052 

19408 

5.1620 

.08168 

H 


59 


.21225 

4.7114 

.07821 

1 



.10438 


.96163 



50 


.21266 

4.7046 

.97815 

a 

■ 

IBS 



mm 

■ 


B 

issi 

kSp 

Tan 

Sin. 



100°(380°) 


(2B0°)79° 


91 


101°(281“) 


(258°)78“ 


























































































































































































































NATURAl, FUNCTIONS (Continued) 


J4» (104°)_(84S») 165° 15° (195°)_(344°) 164° 


1 

Sin 

ESI 

Cot 

Cob 

» 


/ 


Tan 

SB 

Cob 

t 

T 

,24102 


VSTTiT: 


60 


0 

.26882 

.26795 

3.732] 

lETSfTO 

w 

1 

.24220 

.24904 


.07023 

50 


1 

.25910 

.26826 

3.7277 



2 

.24249 

.24095 

lU 

NIMIIIil 

58 


2 

.25938 


3.7284 

.0657S 

68 

3 

.24277 

.25020 


itiniM:! 

57 


3 

.25906 


3.7191 

.96570 

67 

4 

.24303 

.26066 

Wll K* 

.07001 

56 


4 

IvTiv it! 

.26920 

3.7148 

.96662 

56 

fi 

.24333 

.25087 

IVIk t 

ItmiTtE! 

6fl 


6 

Kmi * 

.26951 

3.7105 

.96555 

66 


.24362 

.25118 

3.9812 

lillUltlFj 

54 


fl 

■ttiTi' 

.26982 

3.7062 

.96547 

64 

7 

.24300 

.26149 

3.9703 

.90980 

53 


7 

■Jniril 

KyiivTr 

8.7019 

.96540 

53 

S 

.24418 

.26180 

3.0714 

■iu 1 'i i 

52 


8 

lititii iVi 

WJriilli 


KIMS 

m 

0 

.24446 

.26211 

3.0005 

l|5Ii • i • 

51 


9 

.26135 

.27076 

3.6033 

.96524 

51 

10 

.24474 

.26242 

3.0617 

nr * *" 

00 


10 

.20163 

27107 

3.6801 

.96517 


11 

.24303 

.26273 

3.0568 

■ ti; 1 • 

40 


11 


.27138 

3.6848 


TO 

1? 

.24531 

.25304 

a.osso 

■lu i !' s 

48 


12 

.26210 

TlU 

3.6806 


TO 

13 

.24550 

.25335 

iBIEVAl 

■ III i ir 

47 


13 

.20247 

Bt r ^(41 1 

3.6704 


TO 

14 

.24587 

.25360 



46 


14 

.26275 


3.6722 

.96486 

46 

33 




■miiuKl 

46 


15 

.20303 

■?r yiK 

3.6680 

RiliEWsj 



■ABtlgg! 

.25428 

’IKIrI’V 


4d 


16 

.26331 

lit r lUSE 

3.6036 

.96471 

44 

17 

.24672 

.25459 

iiliUri] 




17 

.26369 

Bt t iwi 

3.6500 


TO 

m 

WZ'tUM 


3.0232 

.00002 

42 


18 

.26387 

B. t J;v< 

3.0554 


TO 

16 

.24728 

.25621 

pJWtJfiJl 

.06804 

41 


19 

.26415 


3.6512 

Hniggi:] 

TO 

BQ 

.24750 

.25552 

3.0136 

.00887 

40 


SO 

.20443 

.27419 

3.0470 

.90440 

id 

31 

.24784 

.26583 

3.0080 

.00880 

HP 


21 

.26471 

.27451 

3.6420 

.06433 


32 

.24813 

.26614 

3.0042 

.00873 

38 


22 

.26500 

.27482 

3.0387 

.06425 

38 

S3 

.24841 

.26646 

3.8005 


37 


23 

.26628 


3.6346 

.06417 

37 

24 

.24800 

.26070 

3.8047 

.90858 

30 


24 

.26550 


3.6306 


m 

S5 

.24867 

W^sVLi'n 

RwmJTT 

.90851 

66 


25 

.20684 

.27676 

3.6264 



20 

.24025 

.26738 


n-riHg! 

34 


26 

.26012 

.27607 

3.0222 

.96304 

34 


.24054 

.25700 

3.8807 

.96837 

3:^ 


27 

.26649 

laty/’iv.f:- 

3.6131 

.06386 

33 

li 

.24082 

EMM 


.90820 

3S 


28 

.20668 

Bty/irii 

3.0140 

.96379 

38 

bo 

.26010 

.25831 

3.8714 

.06822 

31 


29 

.26000 

litfl'toi 

3.6100 

.06371 

31 


K'.TiTiKU 

.25862 


.06816 

SO 


80 

.26724 

.27732 

3.6069 

.06353 

80 



.26893 

8.8021 

.06807 

m 


31 

.20752 

.27764 

3.6018 

.90355 

28 

|:U 

■wiI'seI 

.25024 

3.8575 

.00800 

28 


32 

.20780 

.27705 

a*. 5978 

.06347 

26 

!I3 

.25122 

.26955 

3.8528 

miiMiK 

27 


33 

.26808 

.27826 

3.6937 

.90340 

27 

94 

.25151 

.26986 

3.8482 

.0G78G 

2t 


34 

.20830 

.27868 

3.5897 

.90332 

26 

B« 

.25170 


3.8436 

.06778 

81 


so 

.26664 


3.5850 


m 

96 

.25207 

.26048 

3.8301 

,06773 

24 


36 

.26892 

.27021 


.06316 

24 

97 

.25235 


3.8346 

Kny/iE! 

2;i 


3V 

.26920 

.27062 

3.6776 

IFTiKTija 



.25263 

.20110 


KMirJifi' 

22 


38 

.20948 

.27983 

3.5736 

.06301 

22 


.25291 

.20141 

3.8254 

.96740 

21 


3U 

.20976 

.28016 

3.5606 

.96203 

21 

fvj 

.25320 

.20172 

Im 


80 


40 

Eras 

.28046 

3.6666 

.06285 

80 


.25348 

.26203 


.96734 



41 

.27032 

.28077 

3.5616 

.96277 

19 



tV-i i VA! f* 

3.6118 




42 


.28109 

3.6576 

.96260 

16 

43 

.25404 


3.8073 


17 


43 

.27068 

.26140 

3.5536 

BUiWUI 


14 

.26432 

.20297 

3.8028 


16 


44 

.27116 

.28172 

3.6407 

Huiwiyl 

16 

ift 

.25460 


3.7083 


16 


46 

.27144 

.28203 

3.5457 

.06246 

16 

46 


piMSKlHv 

3.7038 

.06697 

14 


46 

.27172 

.28234 

3.6418 

.06238 

U 

47 

.26516 

.20390 

mEm 

.96690 

i» 


47 

.27200 

.28266 


.96230 

13 

48 

.25545 

.20421 

3.7848 

.96682 

12 


46 

.27228 

.28297 

3.6330 

.06222 

12 

46 

.25573 

.20452 

3.7804 


11 


49 

.27250 

layiKWi. 

3.6300 

.96214 

11 

m 


.20483 

3.7760 


10 


60 

.27284 

ILtlrKuli 

3.5201 


Id 



.20515 

3.7715 

liililiMi 

9 


61 

.27312 

.28301 

3.5222 


0 

52 

.25057 

.26546 

hswrityii 


K 


52 

.27340 

.28423 

3.6183 

Hit H 

8 

53 

.25685 

.20577 

3,7627 

.96046 

7 


53 

.27368 

.28454 

3.5144 

.96182 

7 

54 

.25713 


3.7583 

.06638 

6 


54 



3.5105 

.06174 

6 

65 

.25741 

I'm: 

3.7639 

.00630 

6 


65 

.27424 

.28517 

3.6067 

.06166 

6 

50 

EdOJ 


3.7405 

.06023 

4 


56 

.27462 

.28540 

3.5028 

.96158 

4 

57 

mSM 

.26701 

3.7451 

.06015 

3 


67 


.28580 

3.4080 

IliTJmn 

3 

58 

.26820 

.20733 

3.7408 


2 


58 

.27608 

.28612 

3.4051 

.06142 

2 

m 

.26854 

.26764 

3.7304 

KtltMiitl 

1 


Era 



3.4912 

.06134 

1 

80 

.26882 

.20795 

3.7321 

.96698 

0 


60 

.27664 

.28676 

3.4874 

pTifn!^ 

i 

t 

Cob 

Cot 

Tan 

Bin 

' 


■ 


Cot 

Tan 




104° (284°) (2fiB°) 76° 


08 


106° (286°) 


(264°) 74° 




































































































































NATURAL FUNCTIONS (Continued) 


16° (196°)_ (343°) 163° 17° (107°)_(842°) 


lEli 

SI&RI 

rsfffiw 

Cob 



* 

Sin 

Tan 1 

Got 1 






90120 { 

>0 


0 

.29237 


^0 

ESSlfff 


l|.27593 . 

237061! 

.48361 

96118 . 

i9 


1 

.29266 

.30605 

3.2675 

05622 SO 


2 .27620 . 

2873SU 

.4793 

EwIBE 

>8 


2 

.29293 

.30637 

8.2641 

06613 sa 


8 .27648 . 


KMuI 

06102 

57 


8 

.29321 

.30660 

1.2007 

05605 57 


4 .27076 . 

28S01 : 

.4722 

96004 

56 


4 


8?rt>7iTfl 

8.2573 

.95506 50 


6 .27704 . 

28332 

.4684 


p 


5 

.20376 

.30732 


.65683 61 


6 .27731 . 

288041 

.4646 

jMiWj 

ri 


6 

.20404 

.30764 

3.2506 

.95570 54 


7 .27759 

2SS0Si 

.4603 

11° irt* ^ 

r! 


7 

.29482 


3.2472 

.05571 51 


8 .27787 

28027: 

i.4670 


‘m 


S 

.29460 

.30828 

3.2438 

.06562 5! 


0 .27816 

PWiMElF 

:.4S8S 




9 

.29487 

.30800 

3.2405 

■ B6664 S; 


LO .27848 

280901 

1.4406 

060401 

to 


LO 

tnsE 

.30801 

3.2371 

.05546 n 


11 .27871 

29021 

(.4468 

96037 

to 


LI 

.29543 

.30923 

3.2338 

.95536 41 


12 .27899 

29053 

1.4420 




L2 

.29671 

6iT»Tt7aa 


.95528 41 


13 .27927 

20084 

3.4333 

imi 

w 


L3 

.29609 

.30987 

3.2272 

.95610 i 


14 .S796S 

20110 

3.4346 

liS 3 



14 

.29626 

.81010 

3.2238 

.05511 11 


IS .27988 

20147 

aclsa 




15 

.29054 

.81061 

3.2205 

.056021 



mm 

3.4271 

.96997 

44 


10 

.29682 

.31083 

3.2172 

.05403 44 


17 .28030 

.29210 

3.4234 

.95980 

43 


LV 

EWD 

.31116 

3.2139 

.05486 4 


18 .28067 

.20242 

3.4197 

.96991 

42 


IH 

.29737 

.311*47 


.06475 !■ 


19 .28006 

.29274 

3.4100 

.95072 

41 


19 

.29765 

.81178 

jKj/^ 



80 .28123 

.20306 

3.4124 

.90964 

<0 


20 

.29793 

.81210 




31 .38160 

.29337 

3.4037 

.05060 

36 


31 

Ema! 

.31242 


.05450 S 


92 .28178 

.20368 


.0594S 



22 

.29849 

.31274 

3.1075 

.95441 3 


imwwM 

dirTril 

3.4014 

.95940 

17 



.29876 

.31306 

3.1943 

.05433 3 


p4|.28234 

pHitvW 

3.3077 

.06931 

36 


rV^! 

.20004 

.31338 

3.1010 

.96424 3 


hfil. 28262 

.20463 

3.3941 

.05023 

86 


ts 

.20932 

.31870 

3.1878 

.05415 3 




gMmE 

.06911 

M 



KliTrnT? 

.31402 

3.1846 

■iLiiwa 


27 .28318 

.29626 

3.386S 

.06007 

33 




.81434 

3.1813 

.06308 a 


28 . 2834C 


3.3832 


32 


w: 


.31466 

3.1780 

.05330 3 


20 .28374 

.20690 

3.3796 

.93860 

31 


20 


.31408 

3.1748 

.05380 a 

1 

so .28402 


3.375t 


SO 



Irrrif 

.31530 

3.1713 

.05372 9 


81 .2842( 

.2965$ 

3.372; 

Him: ■£ 

35i 


15 


,31562 


.96368 i 

; 

32 .28467 

.20a3j 

3.3087 

UiM; il; 

2S 


B2 

.30120 

.31594 

3.1052 

.95364 2 

! 

33 .28481 

.297ie 

3.3062 

hiM: iVi 

27 


33 

.30164 




Hi 

34 .28613 

.29748 

3.3016 

.96840 

2ti 


34 

.30182 

.31658 

3.1588 

• jl 


8B .28641 

PfrrTT 

3.358( 

.05841 

>6 


86 

Ei $ 


8.1566 


SI 



3.a64< 

.05832 

M 


Sft 

fcEiiE 

.81722 

3.1524 



I'l'rf 

.2084! 

s.aoot 

.0682^ 

32 


37 


.31754 

3.1402 

' Sj E 


In'lri rriT 

ITI^I 

iSW;r¥fc 

ESar 



33 

1.30292 

mimP. 



SI 



3.3439 

.96807 

» 

3 



Irliliw 

.31818 



si 

*0 .28681 


\hw.iw 

.967W 



40 


.81860 

3.1897 

.96254 3 

0 


.20g7( 

3.3301 


H 


41 


.31882 

3.1366 

.06276 

0 


IWiiTTiT 

3.3332 

1.95782 

li 


42 

1.30403 

.81914 

3.1334 

.95266 

f 

Im'Iii Tn 1 

ifFriTr 

3.3297 

.0577^ 

17 


4tl 

.30431 

.31046 

3.1303 

.05257 

7 





16 


44 



3.1271 

.95248 

t 


IRjyjit 

3.322C 

ES< :i 

18 


46 

.30486 

.32010 



( 


iwliivJ 

1fiWU)T 

.95742 

1^ 


4f 

.30514 



.05331 

A 

47 .2887 



Ptml 

I! 


47 

.30542 

.32074 

a.ii7fi 

.95222 

; 

48 . 2890 

(i.3019! 

’ 3.3122 

.05732 

iS 


if 

.3057C 

mmtli 

3.1146 

.95213 

9 

40 . 3803 


13.3087 

.05724 

11 


iti 

.30597 

.82189 

3.1115 

.96204 

1 

BninWr 

9 .3025. 

>3.3052 

.9571fi 

1C 


DO 

.30625 

.32171 

3.1084 

.05195 

U 

1 7iii Trr 

' .3028 

3.3017 


1 


51 

.3066£ 

KHiTiK 

3.106; 

.95186 

c 

1 TlljTrr 

\ .3031 

1 3.298! 

IniKiiul: 

1 


5! 

KiiLiwi: 


3.3022 

,95177 

i 




frnM'l 

7 


5! 

.3070£ 

.82267 

NMira 

.96168 

9 


0 .3038. 

3 3.291^ 

IITmIsV 



(5f 

.3073€ 

.32299 

18.0001 

.95169 

C 

BfTiIrfflin! 

i .30-11 

; 3.287< 

.65671 

1 


68 


.32331 

mrtiKir 

.06150 

El 

156I.2912 

0 .3044 

13.284 

> .0560' 



s 


.3336; 

3.089( 

.96142 

eI 


4 .3047 

9 3.2S1 

JK^lm 

i 


a 


.3230^ 

3.086! 

.95133 

El 

68 .2018 

2 .3060 

» 3.277 

7 ,0604! 




)k212[! 

.a242i 

8.083! 

.95124 

eI 

69 .2020 

0 .3064 

1 3.274 

i .OSOSf 

3 






.05115 

1 

30 .2023 


3 3.270! 


I 


1 


.33409 

pESS 


0 


lE^ 


liii 

ii 




jj^g 

lirm 

1 


HH 

(253°) 73° 

107° (287°) 

IH! 

(252°) 7a° 


94 







































































































NATUKAL FUNCTIONS (Continued) 


18° (198°)_(341°) 161° 


' 

sin 

Tan 

Cot 

Cos 


0 


.32492 

<SSmB 


00 

1 

Kllltyj!] 

.32524 

3.0740 

.05007 

69 

2 

KltltHTJ 

.32550 

iMana 

.95088 

5H 

a 


.32586 

3.0680 

WtWlVi*! 

57 

4 

.31012 

.32621 


.95070 

56 

R 

crnns 

.32663 

3.0625 

.96001 

06 

(S 

.31068 

.32086 


.96052 

54 

7 

MliUJil 

.32717 




a 

.31123 

.32740 

3.0635 

.06033 

52 

Q 

.31161 

.32782 

3.0605 

.05024 

SI 

10 

.31178 

.32814 

Wfjrf* 

.06015 

BO 



.32846 


mMHiTil 

HE 

\L2\ 

.312331 

.32878 

3.0416 

.04907 

48 

ISi 

.31261 

.32911 

3.0386 

.949B8 

47 

m 


.32943 

3.036G 

.94079 

10 

to 

.31316 

.32975 

3.0320 

.94970 

46 

16 

.31344 

HiKdiiyj 

<WiWi70 

.94001 

44 

17 

.31372 

emQ 

3.0207 



ag 


.33072 

3.0237 


m 

03 

.31427 

.33104 

3.0208 

.04933 

41 

10 

.31464 

.33130 

3.0178 



21 

.31482 

.33169 

3.0140 

.94916 

39 

22 

.31610 

.33201 


ESIinJ 


26 

.31637 

.33283 

3.0000 

KMliVi 

ml 

24 

.31606 

.33200 


.94888 

36 

33 

FfF^ 

.33298 

Wg ! 

.94878 

86 

m 


.33830 


Beemd 

EQI 

27 

.31048 

.33363 

> i 

.94800 

33 


. 31076 

.aaaas 


.04861 

32 


.31703 

.33427 

2.9910 

.94842 

31 


,31730 


2.9887 

.94832 

no 

ktl 

.31766 

.33402 

2.0858 

.94823 

29 

32 

.31780 

.38524 


.94814 

28 

aa 

.31813 

.33557 


.94805 

27 

94 

.81841 



.94795 


T 


IEbFi?;JI 

? jTZs 

.94786 

26 

It 

EEm 

.33054 

’Hi 

.04777 

24 


.31923 




mi 

T 

KfTiNfl 

.33718 

2.9667 

it°f W.i:i 

22 

a 


.33761 

2.9029 

Hityllii 

m 

5 

Kwifilil 

.33783 


.94740 


41 

.32034 

.33810 

2.9072 

.04730 

19 

42 

.82061 

.88848 

2.0644 

.94721 

18 



.33881 


.94712 

17 

iti 

.32116 

.83913 


.04702 

10 

46 

.82144 

.33045 

2.9460 

.04093 

16 

46 

.32171 

.33078 

2.0431 


[Q 

47 

.32109 


am® 

.94074 

Iffl 

48 

.32227 

.34043 

2.9376 

.94005 

12 

49 

.32264 

.34075 

2.9347 



SO 

.'32282 


aTfeTW 

.04010 

to 

51 

.32300 

.34140 


.04637 

9 

52 

.32337 

.34173 


m^thVJri 

8 



.34206 

2.0235 

.94013 

7 

54 

.32392 

.34238 

2.0208 

.94000 

6 

IBB 

.32410 

.34270 

2.9180 

.94690 

5 


.32447 

.34303 

tJi)l liV 

KtEhOTil 

4 

167 

.32474 

.34336 

'JltlKfi 

if;* 

3 

ITC] 



’JijflUri 

.94571 

2 

1^ 


iiHUi!*! 


.94501 

1 



.84433 

SBiip 

.04552 

0 

z 

1 Coa 

Got 

Tan 

5m 



19° (199°) (340°) 160° 


I 

Sin 


]d!l 

Coa 

' 

0 

.82657 


ITTF 

.94562 

60 

1 

.32684 

.34465 


.94642 

69 

2 

.32612 

.34498 

2.8087 

.94683 

6N 

3 




.94523 

57 

4 

.32607 

.34503 

2.8033 

BilTTn 


5 


.34696 

2.8905 

.94604 

SB 

K 

.32722 


2.8878 

.94496 

64 

7 

.32740 

.34601 

3.8851 

.94485 

63 

8 

.32777 

.34693 

2.8824 

.94470 

na 

0 

.32804 

.34720 

2.8707 

BiJTTiTn 

51 

10 

.32832 

.34758 


.94467 

BO 

n 

.32850 

.34701 

2.8743 

.94447 

4fl 

12 

.32887 

.34824 

2.8710 

.94438 

48 

13 

.32014 

.34850 

2.8689 

.94428 

47 

14 

.82042 

.34880 

2.8602 

.94418 

46 

16 

.32909 

.34922 



ta 

10 


.34964 

SEMd 


ES 

17 

.33024 

.34087 

2.8582 

.04390 

43 

18 

.33051 

.36020 

2.8560 

.04380 

42 

19 

.33070 

.86052 

2.8620 

.04370 

41 

ao 

.33100 

.36085 

2.8602 

.94301 

10 

21 

.33134 

.35118 


.04351 

39 

22 

.33161 


2.8440 

ETFIkI 

3ft 

23 

.33189 

.36183 

2.8423 

.94332 

37 

24 

.88210 

.36210 

2.8397 

.94322 

3e 

96 

.33244 

.36248 


.94313 

3fi 

20 

.38271 

.36281 

2.8344 

.94303 

34 

27 

EMI£] 

.36814 

3.8318 


33 

28 

.33326 

.86340 


.04284 

32 


.33363 

.33379 

2.8205 

.94274 

31 

ao 

.33381 

.36412 

2.8230 

. B4264 

81 

31 

.83408 

.36446 

2.8213 

.04264 

2U 

32 

.38430 

.36477 

3.8187 

.94245 

28 

33 

.33463 

.85510 

2.8101 

.94235 

37 



.85643 

2.8135 

.94226 

26 

86 

.33518 

.85576 

2.8109 

.94216 

81 

30 

.33546 

.36608 

3.8083 

.94206 

24 

37 

.33573 

.36041 

2.6057 

.94106 

2H 

38 

.33000 

.36074 

2.8032 

.94186 

22 

39 

.33027 

.36707 

2.8000 

jr Ti 

ai 

40 

.33665 

.35740 

2.7080 


^0 

41 

.33682 

.36772 

2.7066 

IJ L-j 

LG 

42 

.33710 

.36805 

3.7929 

iiL [j 

L8 

48 

.83737 

.35838 

2.7903 

i Li’ 

S] 

44 

.33764 

.85871 

2.7878 

.94127 

16 

40 

.83702 

.36001 

3.7662 

.04118 

16 

on 

EHnnD 

.86937 

2.7827 

.94108 

14 

47 

.33840 


3.7801 


FE 

48 

.33874 

.30002 

2.7776 

.04088 

12 

49 

.33001 

.36035 

3.7761 

.94078 

11 

BO 

.33020 

.36068 

2.7725 

.04068 

10 

61 

.33950 

.36101 


.04068 

fl 

52 

.33083 

.36134 

2.7675 

.94040 

8 

53 

.34011 

.36167 

2.7660 

.94030 

7 

54 

.34038 

.36109 

2.7625 

.94029 

6 

S3 

n lie 

.36232 

2.7600 

.04010 

fl 

5ft 



2.7675 

.04000 

4 

57 


.36298 

2.755G 

.03090 

a 

58 

.34147 

.36331 

2.7525 

.03980 

2 

59 

.34175 

.30364 

2.7600 

.93976 

1 

60 

.34202 

.f10397 

2.7476 

.03069 

0 

* 

Cos 

Cot 





109° (289°) 


108° (233°) 


(2S1°) 71' 


9S 


(260°) 70° 









































































































































































NATURAL FUNCTIONS (Continued) 







































































































































































































NATUBAL FUNCTIONS (Continued) 

26" (206") (333») 163" 27" (207>0 (332") 162" 


n 

Sin 

tm 


Coa 

f 


.43837 

.48778! 

2.0503 


00 


.43863 

lEMa 

'-HIEIgKJ 

.89607 



.43889 

.48845 

''iCSSSj 

.89854 

58 


rEsna 

.46881 

'•JCtEy 

.89841 

57 


.439431 

.48017 

2.0443 

.89828 




.48053 

2.0428 

.60816 



Is }tj?l 

.48080 

2.0413 

.80803 



11! iWi 

.40026 

2.0398 

.80790 


; 

.440-10 

.40002 

2.0383 

.89777 


i 



2.0368 

.89704 



.44008 

.40134 

mty.ar.i 

.89762 


11 

.44124 

.49170 

2.0338 

.86739 


12 

.44151 


2.0323 

.89726 


la 

.44177 

.40242 

2.0308 

.89713 


14 

.44203 

.40278 

2.0203 

.80700 


IIS 

.44220 

.40316 

2.0278 

.89087 


16 

.44255 

.40351 




17 

.44281 

.40387 

2.0248 

.80602 


IS 

.44307 

.49423 

2.0233 



S3 

.44333 

.49450 

2.0219 

.80636 


1 


gnnin 

2.0204 

.80823 


21 

.44SB5 

.49532 

2.01RO 

.89010 


22 

.41411 

.40568 

gWiTOl 

m-.mivi 


26 

.44437 


-tKiifiTil 

.80584 


24 

.44464 

.40040 

2.0145 

.80671 


15 

.44400 

.40077 


.86668 


26 

.44516 

EilE 


.86646 


27 

.44642 

Ei^ 

i j 5 

.80632 


>8 

.44668 

El® 

1 myl 



20 

.44004 

.46822 

2.0072 

.89500 



ClTO 

.49868 

2.0057 

.80493 


11 

.44046 

.49804 

a.0042 

.89480 


62 

.44072 

.49031 

;a.oo 28 

,89407 


16 

.44008 

.40007 

a.0013 

.89454 


34 

.44724 

fOTir 

1.0090 

.89441 


50 

.44760 

! ffS* 1 

1.0084 

.89428 


ijjji 


iiiJ i 

1.0970 

.89415 


‘‘li 

.44802 

•-JiW 

1.9055 

.80402 


<1:1 

.44828 


1.0041 



BQ 

.44864 

.50185 

1.9920 

.80370 




.50222 

1.0012 



a 

f Emii.l 

.50208 

1.0807 

.80350 


42 

.44932 


OEESE] 

.80337 


«3 

.44058 

■itlkrili 

1.9808 

.89324 


44 

.44084 

.50308 

[wgji 

.89311 




EiTiTiii' 


,89208 



IK'^ 

■ •llktEsI 

1.9825 

.89285 


m 


,60477 

1.9811 

.80272 


Ha 

.45088 

.60514 

mbmi 

.89260 



.46114 

.50560 

1.B7S2 

.80246 


50 

.46140 

.50537 

1.0768 

.80232 


51 

.46166 

.60623 

1.0754 

.80210 


53 

.46192 

.60669 


it;na»:n 


5H 

.46218 

.50600 


.89195 


54 

.45243 

Biiir/i'.Kj 

1.9711 

.89180 


BB 

.46209 

.60769 

1.9007 

.89107 





1 B'-.'-H 

.89163 






.89140 



iVT'I t 


1.9604 

.89127 


Is 


1.60010 






EUS 



Cl 

L 

1 Cob 

Ieq 

s 

i^i 

;h' 


B 



Cot 

Cob 

t 




1.0626 

.89101 

60 


.45425 


1.9612 

tItT 

59 


.45461 

.61026 

1.0698 


58 


.45477 

.51063 

1.9584 

rfjrjit 

ml 



EEMH 


ii iiii 

^1 


.46620 

.61136 

1.9666 

T Tr 

ffll 


.46554 

.51173 

1.9642 

lU iV-ii 

Sll 


.46680 

.51206 

1.0528 

iliK 

03 



.51246 

1.9514 

.88995 

52 


.45632 

.51283 

1.9SOO 

.88081 

51 

10 

.46858 

.51810 

1.04B6 

.88968 

BO 

11 

.45684 

.51856 

1.9472 

.88956 

49 

12 

.45710 

.51892 

1.0468 

.88042 

46 

13 

.46735 

.51436 

1.Q444 

.88028 

47 

14 

.45702 

.51467 

1.9430 

.88015 

48 

IS 

.45787 


1.0416 


40 

Ifl 

.46813 

Willit jl] 



44 

17 

.45839 

.61677 

1.0388 

.88875 

43 

18 

.45805 

.51614 

1.9S75 

.88862 

43 

19 

.46891 

.61551 

1.9361 

.38848 

41 

80 

.45017 

.61688 

1.0347 

.88835 

M 

31 

.46942 

.51724 

1.9338 

.88822 

30 

22 

.4S90S 

.5X761 

1.9310 

.88808 

38 


mmim 


ImiSdr.i 

.88705 

37 


.46020 

.51836 


.88782 

36 


.45046 

.51872 

1.9278 

.88768 

BS 


.40072 

.sieoc 

1.9205 

.88765 

34 


.46097 

.5ie4e 

1.D2S1 

.88741 

31 


.46128 

.61989 

1.0237 

.98728 

IS 


.46149 

.6202C 

1.9228 

.88716 

51 


.46176 

.52057 

i.eaic^ 

.88701 

Bfl 


.40201 

3m 

1.9190 

.88688 

22 


.40220 


1.0183 

.88674 

28 


.46262 


I.DIOG 

W-W.Ml 

7jfl\ 


.46278 


1.0156 

.88047 



.46304 

.52242 

1.B142 

.88684 

80 


.46330 

.6827S 

1.D128 

.88620 

24 


.40365 

.53810 

l.OllS 




.46381 

.62359 

1.9101 

.68693 

22 

ImI 


.62890 

1.9QS8 

.88580 

81 

Irtl 

.46483 

.52427 

1.9074 

.86686 

80 

Ifn 

.46468 

.62464 

1.9061 

.88553 

10 

»2 

.46484 

.52501 


.88539 

18 


.46610 

.52538 


WAI.™ 

IE] 



.52575 

i|ilriiVj>] 

.88612 

Id 

46 

.46661 

.52613 

11.9007 



4H 

.46687 

.5265C 



14 

47 

.46613 

.52687 

1.8980 

.88472 

13 

48 

.46639 

.62724 

1.8967 

.88458 

12 

20 

Kmm 

.62761 

1.8963 

.38445 

11 


!.46690 

.52708 


.88431 

10 



.62836 

11.8927 

.38417 

fi 

62 

1.46742 

.62873 

1.8918 

IrngTill 

8 


KUHlli 


immm 

.88390 

7 


.46793 

.52947 

1.89S7 

.88377 

6 


.46810 


1.8873 

.88363 

1 

3: 

.46844 

.63022 

i.asec 

.88349 

A 


.46870 

.5306G 

1.8847 

.88836 

3 


.46800 

.53096 

1,8834 

.88322 

2 

B8 

.40921 

.63134 

1.8620 


1 


mUhm 

.63171 

1.8807 




Coa 

Cot 

Tnn 


'HI 


(243°) 68" 


117" (297") 


116° (296°) 


99 


(242°) 62< 












































































































NATURAL FUNCTIONS (Continued) 


SB” (208”) (331°) IBl* 


1 

Bin 

Tan 

IE31 

1133 

IBi 

0 

.4004* 

r .6317 

ll.8S07 

.6820^ 

60 

] 


lilifeWir 


.8828. 

59 

2 

.4600 

11.63244 

1. S7S] 

.88207 

o3 

i 

C' ’(ikb 

1 .63232 

1.S70S 

.8825^ 

57 


Ic llil 

■||i«KF{r 

1.8756 

.88240 


0 

* m 

.63.368 

1.6741 

. 8822 e 

56 

( 

w. ■. M 

.63306 

1.S728 

.asoif 

54 

7 

.47137 

.63432 

1.8716 

EMM 


1 


.5347G 

1.8702 

.88185 

62 

f 

.47174 


1.8089 

.88172 

61 

to 

.47204 

.53646 

1.8670 

.88158 

Sfl 

11 

.47230 

.63582 

1.8603 

.8814^ 

49 

la 

.47235 

.63620 

1.8650 

.8813C 





l.se37 

.88117 

47 

14 


.63694 

1.8624 

.8810S 

46 

19 

.47332 

.53732 

1.8011 

ETriT^ 

TOI 

lA 

.47338 

.53760 

1.8508 


231 

17 

.47383 

.53S07 

1.8686 



IH 

.47409 

.53844 

1.8572 

HitifiE fv 

eft! 

1» 

.47434 

.53882 


.88034 

41 

10 


.63920 

1.8540 

.88020 

4fl 

ai 

.47480 

.63057 

1.8533 

.88006 

39 

22 

.47311 

.53996 

1.8520 

.87992 

3fl 

28 

.47687 

.34032 

1.8507 


37 

24 

.47662 

.64070 

1.8496 

.87901 

aa 

10 

.47688 

.64107 

1.8482 

EES! 

SR 

20 

.47614 

.54146 



34 

27 

.47632 

.64183 

1.8460 

.8792S 

33 

2H 

.47666 

.64220 

1.8443 

.8790^ 

32 

2ti 

.47000 

.54268 

1.6430 

.87896 

31 

BO 

.47718 

.64200 

1.8418 

.87882 

SO 

81 

.47741 

.64333 

1.8406 



82 

.47767 

.64371 

1.8302 


ml 

83 

.47793 

.54409 

1.8370 

Hiriisfi] 

^1 

84 

.47818 

.64446 

1.8367 

.87826 

26 

SO 

.47844 

.64484 

1.8364 

.87812 

S6 

80 

.47800 

RFt 

1.8341 

.87798 

34 

87 

.47896 

I’f r r 

1.8320 

.67784 

23 

HH 

.4792G 


1.6316 

.87770 

22 

au 

.47046 

.64086 

1.8303 

.87786 

21 

40 

.47071 

.64073 

1.8201 

.87743 

SO 

41 

.47097 

.64711 

1.827G 

.87729 

16 

42 

.43022 

.64748 

i. 82 sa 

.87715 

la 

43 

.48048 

.54780 

1.8253 

.87701 

17 

44 

.46078 

.54824 

1.8240 

.87687 

16 



.64862 

1.8228 

.87673 

IS 

40 

.48124 


1.8216 

.676.56 

14 

47 

.43160 

.64938 

aEsa, 

.87645 

13 

4H 

.48176 

.64975 

1.8190 

.67631 

12 

40 

.48201 

.65013 

1.8177 

.37617 

11 

BO 

.48226 

.65061 


.87603 

10 

31 

.48252 

.65089 

1.8152 

.87689 

6 

32 

.48277 

.65127 

1.8140 

.87675 

s 


.48303 

.55166 

1.8127 

.87861 

7 

□ 

.48328 

.65203 

1.8116 

.87540 

e 

00 

.48364 

.56241 

fVTTiwI 

87.8.’I2 

s 

00 

.48370 



875ia 

4 

B7 

.48106 

.56317 



3 

d8 

.48430 

.56355 

1.8066 

87400 

? 


.48456 

.65303 

1.8063 


1 



.56431 

1.8040 

87462 

0 

i 


Cot 

Tan 

sin 

7 


( 241") 61 * 


29° (200°) _^300) jjj. 



* Sin 

Tan 

I Cot 

Cos 

3 


0 .4848 

1 .4850 

2 .4853 

3 .4856 

1 .6543 
} .6540 
3 .5560 
? .6564 

B 

3 .87482 
.87448 
.87434 

60 

K 

Si 


4 .4858. 
0 . 48001 
0 .480.3 

i .6658 
i .6502 
1 .55e5( 

i 1.790 
L l.'797i 
) 1.7901 

Hi 

se 

bg 

54 

ia 


7 .4806£ 

8 .48084 


' 1.795^ 
> 1.704S 

k .87363 

1 .87340 


9 .4871C 

) .6677^ 

^ 1.793C 

.87336 

51 


LO .4873£ 

.5581S 

1-7017 


n 


] .48761 

.65861 

1.7901 


3 

2 .48760 

.66881 

1.780: 

.87202 


] 

3 . 4881: 


1.7S8: 

.87278 


] 

4 .48837 


1.7SdS 

.87284 

fl 

1 

8 .issa: 


1.7850 

.87250 


] 

6 .48881 


1.7844 

. 872.^.^ 


Mi 



1.7832 

.87231 



48981 

.BBin 

1.7S2( 





.66160 

1.7801 

■ 87103|l 

1 


oi .486SC 

Ears 

1.7706 

.8717^ 


mi 


.5B23S 

1.778S 


0 

b 


.5027C 

1.777] 

.87150 a 


3^.4900£ 

.seaoQ 

1.776C 

.87136 


mi 


.60347 

1.7747 

.87121 

t 

B 

B|.49iie 

. 58385 

1.7738 

.87107 a 


S 

61.49141 


1.7728 

EESir 

El 




1.7711 

lf^3 

(il 

le 

OiititJliM 

.86601 

1.7600 

.87004n 

el 

p 

9 .49217 

.66639 

1.7087 


1 

■g 


.56577 

1.7676 

ftyJiffllti 

1 

3 

1 .49208 

.56818 

1.7663 

.S7D21^ 

n 

3 

2 .49293 

HjliUfjI! 

1.7661 

ftyTillrJEl 

s 

3 

3 .49318 



.86993 2 

1 

3 

4 .40344 

.60731 

1.7627 


8 

B .40300 

.60769 

1.7616 



3 

e .49394 


1.70D3 


'll 

3 

7 .40419 

.56840 

1.7501 

.8B93fiB 

B 

3 

8.40446 

.668851 

1.7579 



3 

3 .40470 

E 



1 




1.7668 


D 

In 


ft ^iriji 

1.7644 

.86878 1 




ft fipK|i 

1.7532 

ESSHliI 

3 

% 

9 .40671 

ft 

L.7520 

S.llfS ! iC 


4° 

.40398 

.67116 

1.7508 

.808341 

4 

f .40622 

.67165 


. 86820 1 


€ 

.49847 

.67193 

1.7486 

ESS22 


4' 

.49872 

.67232 

L.7473 


t 

41 


.67271 

1.7461 

86777 i: 



.49728 

.67308 

..7440 

86762 1] 



.40748 

67348 

1.7437 

80748 1( 


5] 

.49778 


.7420 

86793 I 


6S 

.40708 

67435 

.7414 



5S 

.49824 

57404 

.7402 


54 

.49849 

67603 

L.7301 



56 

.49874 

67641 1 

,7379 

86676 fl 


sa 


Ezaset 

.7367 

86061 4 


57 

1.409241 

676191 

.7356 

86640 S 


58 

1.409601 

576671: 

.7544 

86032 S 


66 


tiyunjiii 

.7332 

86617 1 


60 


67735 1 

.7321 

86603 C 


4 

1 1 

Gob 

Tan 

sin ' 



119 ° ( 222 °) 


UB" (298°) 


100 


(240°) 60 ° 





















































































































































30« (aio") 


NATURAL FUNCTIONS (Continued) 

(329°) 149° 31° (211°) (328°) 148° 


F 

Sin 

Tan 

Cot 

1^91 

H 

r. 


.57736 

1.7321 

.80003 


1 


.67774 


.86588 


2 


. 57813 

1.7297 

.80573 


a 


. 67851 

1.7280 

.86569 


4 

11.^1 111 

. 67890 

1.7274 

.86514 


5 

.50126 


1.7202 

.86630 


0 

.60161 

. 57068 

1.7261 

.86516 


7 

.60176 


1.7230 

.86501 


8 

.50201 


1.7228 

.80480 


9 


.68086 

1.7210 

.80471 


10 


.68124 

1.7206 

.86457 


11 


l.MW-1 

1.7193 

.86442 


12 

■.IikIivI 

.68201 

1.7182 

.86427 


13 

.603271 

.68240 

1.7170 

.66413 


m 


.58279 

1.7159 

.66398 


10 

.60377 

.68318 

1.7147 

.66364 


Ifl 

.60403 

.68357 

1.7180 



17 

.60428 


1.7124 

.86354 


Ifl 

.60463 

.68435 

1.7113 

.60340 


19 

.60478 

.68474 

1.7102 

.66325 


10 

.60503 

.68613 

LWr/iItlil 

.66310 


21 

.60628 

.58662 

1.7079 

.86206 


32 

.60663 

.58601 

fwr/iityi 

.66281 


23 

.60678 

.68081 

1.7060 

.66206 




.68070 

1.7045 

.60251 


25' 

. 600281 


1.7033 

.66237 




.58748 

1.7022 

.86222 


[f'fl 


.68787 

1.7011 

.66207 


I'll" 

■.Vriul 

.58825 

1.6090 

.86102 



.60720 

.58805 

1.6088 

.86178 



.60764 

.68005 

1.6077 

.60103 



.60770 

.68044 

1.6066 

.86148 



.60804 

.68083 

1.6064 

.86133 



.60839 

.69022 

1.0043 

■EMUD 



.60854 

IRWT1 

1.6982 

.86104 



.50870 


1.6020 

.86080 



.60904 

.69140 






.50179 

1.6898 

.86059 



.50964 

.60218 

1.6887 

.86045 



HjHj 

.59268 

1.6875 

.86030 


fr 

* !J2 

.69207 

1.6804 

.86U15 


Ml 


.60330 

1.6863 

.86000 


’■U 

i M 

.60376 

1.6842 

.85985 


43 

.51079 

.69416 

ncml 



44 

.51104 


1.6820 

.86960 


46 

.51129 



.85041 


4(1 

.61154 

.69633 




47 

.51179 

.59673 

1.6786 

.85911 


4H 

.61204 

.60612 

1.6775 

.85890 


49 

.51229 

.69051 

1.6764 

.86881 


[B 

.51254 

.59601 

1.6753 

.85866 


51 

.61279 

.59730 

1.6742 

.86851 


52 

.61804 

.59770 

1.0731 

.85830 


6F 

.61320 


l.e72C 

.85821 


54 

.51354 

Im 

1.6709 

.85SQQ 


66 

.61370 

iilkas 


.65792 


Bf 

.61404 


1.6687 

.85777 


S': 

.5142Q 





6f 

.51454 

.60007 


.86747 


m 

.51470 


1.6654 

.85732 



IEEE 


1.6043 

.85717 



1 Cos 

Cot 

mm 

B 



iao« (jwv 


Sin 


.615041 
61620 
.61664 
.51570 
51604 
51628 
61653 
.516781 
.61/03 
61728 
.61763, 
.61778 
61803 
.618281 
. 51852| 
.61877 
61002 
.51927 
.61052 
61077 
.52002 
.62026 
.62061 
620761 
521011 
62126 
.62161 
.62175 
.62200 
. 0X^26 
.622601 
62275 
62290 
.62324 
.62340 
.62874 
. uLvOO 
.62423 
.52448 
.62473 
.62498 
.62622 
.62647 
.626721 
.62697 
.62621 
.52040 
.62071 
.52696 
.62720 
.62746 
.62770 
.62704 
.62819 
.62844 
.62809 
52803 
.52018 
.52943 
.52067 
.62002 


Tan Cot Coa 


60086 

60120 

60105 


60246[ 
60284 
60324 
60364 
60403 
60443 
60483 
60622 
60662 
60602 
60642 
60681 
60721 
60701 
60801 
60841 
60881 
60021 
60960 
61000 
01040 
01080 
61120 
61160 
61200 
61240 
01280 
61320 
018C0 
01400 
61440 
61480 
01620 
61661 
61601 
61641 
616811 
61721 
61761' 
.61801 
.018421 
,61882 
01922 
61002 
02003 
.02043 
.62083 
.62124 
.02164 
.02204 
.62245 
,62285 
.02326 
.62360 
.62400 
.62440 
.62487 


6643 

6632 

6621 

6610 

6609 

6688 

6677 

6666 

0666 

0546 

0634 

6623 

65121 

0601, 

64901 

64791 

0460' 

6458 

6447' 

6436 

6420 

64161 

6404 

6393 

6383 

6372 

6861 

6861 

6840 

6329 

6819 

6308 

6297 

6287 

6276 

62661 

6265 

0244 

6234 

6223 

6212 

6202 

6191 

6181 

6170 

6160 

0149 

6130 
0128 
.6118 
,6107 
.6007 
.60871 
, 6076 
.0060 
.60551 
6045 
6034 
6024 
0014| 
6003 


Cos Cot I Tan Bin 


.85717 
.85702 
.86687 
.86072 
.86067 
.85642 
.86627 
.86612 
.86607 
.86682 
.86607 
.86661 
.85586 
.85521 
.86500 
.86401 
.86476 
.86401 
.85446 
.85431 
.85416 
.85401 
.85386 
.85370 
.86365 
.86340 
.85325 
.86310 
.86204 
.86270 
.86264 
.86240 
.86234 
.85218 
.86203 
.86188 
.85173 
.66167 
.66142 
.85127 
.85112 
.85096 
.86081 
.85000 
.86051 
.85036 
.86020 
.86006 
.84089 
.84974 
. 84969 
. 849481 
.84928 
. 84913 
.64897 
.84882 
.84806 
.84861 
.84830 
.84820 
.84806 


(239®) 68® lai" (301®) 

101 f 


(288®) 68® 




























































































































































NATUBAI. FUNCTIONS (Continued) 


sa* cam 027 °) 147 - 



Taa 

Got 

Cos 


1 

62487 
02627 
62568 
62608 
02640 1 
62880 1 
62780 
62770J 
62811 ] 
62862 1 
62802 1 
62033 ] 
62073 ] 
63014 ] 
63056 
63006 
68136 
63177 
63217 
63268 
63209 
63340 
63380 
63431 
.63402 
.63603 
.63644 
.63684 
.08625 
.63066 
.63707 
.03748 
.63760 
.63330 
.63871 
.63012 
.63063 
.63094 
.64036 
.64076 
.64117 
.04168 
.64190 
.64240 
.64281 
.6482S 
.6436? 
.0440^ 
.e444( 
.6448^ 
) .e462{ 

1 .64601 
) .6461( 
) .6466$ 
r .6460. 

2 .6473^ 
1 .6477! 

.6481* 
5 .64861 
[) .048g< 
i .6404 

L.e003 
L.6003 
L.69S3 
.6972 
.6902 
.6962 
.6041 
.6031 
.6021 
.6911 
.6000 
.6890 
.6880 
.6869 
L.6869 
1.6849 
L.6839 
1.6829 
1.6818 
1.6808 
1.679S 
1.6788 
1.5778 
1.6768 
1.5767 
1.5747 
1.5737 
1.6727 
1.5717 
1.6707 
1.6697 
1.6687 
1.6677 
1.6607 
1.5667 
1.6647 
1.6637 
1.6027 
1.6017 
1.6607 
1.5597 
1.6587 
1.6677 
1.6667 
1.6667 
1.5647 
1.5637 
1.6627 
U.6517 
1.6507 
11 6407 
1.6487 
) 1.6477 
» 1.546C 
) 1.546{ 
k1.644C 
t 1.643S 
r 1.642S 
i 1.541E 
) 1.640E 
1.630C 

84806 

84780 

84774 

84759 

84748 

84728 

84712 

84^97 

84681 

84666 

84660 

84636 

84619 

84604 

.84688 

.84673 

.84667 

.84642 

.84620 

.84611 

.84496 

.84480 

.84404 

.84448 

.84433 

.84417 

.84402 

.84386 

.84370 

.Mass 

.84330 

.84324 

.84308 

.84292 

.84277 

.84261 

.3«^6 

.8423G 

.84214 

.84108 

.84182 

.84107 

.84161 

.84136 

.84120 

.84104 

.84088 

.84072 

.84057 

.84041 

.84025 

.84000 

.83004 

.83978 

.88902 

.83946 

.83030 

.83015 

.83800 

.83S8u 

.83807 

10 
)9 
>8 
57 
56 
SO 
54 
53 
52 
61 
00 
40 
48 
47 
46 
40 
44 
43 
42 

11 
46 

ao 

38 

87 

86 

80 

34 

33 

32 

31 
80 
20 
28 

27 
26 
86 
24 

28 

32 
21 
80 
10 
18 
17 
16 
15 
14 
13 
12 
11 
10 

0 

8 

7 

6 

0 

4 

3 

2 

1 

0 

1 ' 1 Cob 

Cot 

Tan 

Sin. 

* 


(237°) 67" 


88" (213") (828") UG> 


IS! 

E3II 

Tan 



bI 


.54464 

.64041 

1.5399 



1 

.64488 

.64082 

1.5380 



2 

.54613 

.66024 

1.6379 

KMilitni 


a 

.64637 


1.6360 

.83810 

57 

4 

.54661 

.65106 

1.6369 

.83804 

5G 


.64586 

.66148 

1.5350 

.33788 

n 

K 

.54610 

.66189 

1.5340 

.83772 


K 

.54036 

.65231 

1.5330 

.83760 

f>fi 


.54660 

.66272 

1,6320 

.83740 

BS 

E 



1.6811 

.83724 

51 




1.6301 

.83708 

BO 

13 

.54783 

.65307 

1.6201 

.83002 

46 

Vi 

.54756 

.65438 

1.5282 

.88676 

«« 

13 

.54781 


iWiVw 

KMTiTii 

^1 

m 


.66621 

1.5262 

.836461 

46 

131 


.66663 

1.5263 


Alt 

ne 

.54864 


1.5243 

.83618 

mi 

17 

.64878 


1.5233 

.83507 

Sjl 

■DO 


.66688 

1.5224 

.83581 


19 

W.-fiiKyJ 

.66720 

1.5214 

.83666 

41 

■0 

.54961 

.66771 

1.5204 

.88640 

40 

21 

.64976 

.66813 

1.6196 

.88533 

86 

22 

.64000 

.06864 

1.5186 

.83617 

it 


.56024 


msm 

.83601 


12] 


.66038 

1.5166 

.33486 




.66080 

1.5156 

.83466 

ffi 

ies 


.66021 

1.5147 

.83453 


27 

.65121 

.66063 

1.6137 

.83437 

gg 

2!j 

.65146 

Emma 

1.5127 

.88421 


20 

.66160 

.60147 

1.6118 


ffl 

8C 


wum 

1.5108 

.83380 

E 

81 

.66218 

.e62!tQ 

1.5090 

.83378 


32 

.65242 

.66272 


.83356 

2d 

32 

.66266 

.66814 



^1 

84 

.66201 

.66350 

1.5070 

.83324 

26 

81 

.65316 

.66308 

1.6061 

.83308 

U 

3(! 

.66330 

.66140 

1.5051 

.83292 

?A 

37 

.66363 

.664^ 

1.5042 

.83270 

2S 

8E 

.65888 

.66624 

1.6032 

REmy 

^1 

39 

.66412 

.66660 

1.6028 

.83244 

21 

4C 

.65436 

.66603 

1.6018 

.83228 

SO 

4] 

.65460 

.60660 

iunmtj 

.33212 

1(1 

42 

.65484 


1.4994 

.83106 

IE 

42 


.66734 

1.4986 

.83170 

17 

44 

.66638 

.66770 

1.4976 

.83163 

16 

46 

.66657 

.60818 

ipKwiii 

.83147 

LG 

4( 

.66681 

.068eC 

ii’ICti7»rj 

.83131 

14 

47 

■jijfjliw 

.60902 

1.4047 

.83116 

IE 

48 


.60044 


.83008 

IS 

■ (K 

.65664 

.60080 


.83082 

11 

BO 

.66678 

.67028 

1.4919 

.83066 

1(1 

6] 

.66702 

.67071 

ingtilTil 

\mMm 

fl 

52 

.56726 

.0711S 

i.4goc 

.83034 

f 

63 

.5575C 

.07166 

1.4801 


7 

54 

.66775 

.67197 

1.48SS 


6 

B6 

.55700 

.67230 

1.4872 

BBSS 

G 

6( 

.6582S 

.67382 

1.480? 

. 82get 

4 

b7 

.66847 

.67324 

1.486<l 

.8205? 

S 

6( 

.6687] 

.073ee 

1.4844 


2 

69 

.56806 

.07409 

1.4886 

QjWjM 

1 

li 


.67461 

1.4826 


E 

11 

ll^ 

lEH 

lESl 


li 


US" (308°) 

102 


U3" (302") 


(238°) SB" 





























































































































NATURAL FUNCTIONS (Continued) 


84“ (214») C3ZS°) 146° 36° (216°) _(324°) US’ 



Sin 

Tan 

Got 

Cob 



t 

Bin 

■nl.l.B 

■3311 

Cob ' 


.55010 

.G7451 

1.4826 

.82904 



0 

.57368 


1.4281 

.81015 60 

1 

.55043 

.67493 

1.4810 

.82887 

*i9 


1 

.57381 

r Vrt'n 

1.4273 

. 81890 5fl 

•f 

.55968 

.07636 

wcDa 

.82871 



2 

.57405 


1.4204 

.81882 68 



.67578 

1.4708 

.82855 

57 


3 

wsim 

.70161 

1.4265 

.81866 57 


■iiiUlii 

.07620 

1.4788 


50 


4 

.57453 

.70194 

1.4246 

.81848 66 

6 

.56040 

llWiTO 


.82822 

6 fi 


S 

.67477 

.70238 

1.4237 

.81832 66 

a 

.56064 


1.4770 

IDIWlfiTn 

*>4 


ED 

.57601 

.70281 

1.4229 

.81815 54 

7 

HililAty 

.07748 

1.4701 


iH 


7 

.57524 

.70326 


.81798 53 

8 

.50112 

.67790 

1.4751 


Vi 


K 

.67548 

.70308 

1.4211 

.81782 62 

0 

.66136 

.67832 

1.4742 

.82757 

51 


fi 

.67672 

.70412 

1.4202 

.81765 51 

LO 

.56160 

,67875 

1.4733 

.82741 



10 

.67500 

.70456 

1.4103 

.81748 66 

11 

.56184 

.67917 

1.4724 

.82724 

49 


n 

.57610 

,70490 

1.4185 

135SHIE1 

12 

.56208 

.07000 

1.4715 

.82708 

48 


12 

.57643 

.70642 

1.4176 

.81714 48 

13 

.56232 


1,4705 


47 


18 

.57667 

.70586 

1.4167 

.816Q8|47f 

14 

.56256 

.08046 

1.4690 

.82676 

46 


14 

.67601 

.70629 

1.4158 

.81681^ 

10 

.66280 

.68088 

1,4687 

.82050 

4S 


18 

.57716 

.70873 


.816641461 

le 

.56305 

.68130 

1.4678 

.82643 

44 


le 

.67738 

.70717 

1.4141 


17 

.56329 

.68173 

1.4669 

.82626 

43 


17 

.57762 

WUSM 

1.4132 

n‘rvFfltril 

18 

.50353 

.68215 

1.4659 

.82610 

42 


1 R 

.67788 

.70804 

1.4124 


LB 

.56377 

.68258 

1.4660 

.82503 

41 


19 

IDfEUfl 

.70848 

1.4115 

.815071411 

BO 

.56401 


1.4641 

.82577 

46 


SO 

.67833 

.70801 

1.4100 


21 

,56425 

.68343 

1.4632 

.82561 

HO 



.57857 

sea™ 

1.4007 

.81563 39 

22 

.56440 

.68386 

1.4623 

.82544 

38 


•i’A 

.67881 

.70979 

1.4086 

.81540 38 

23 

.60473 

.68420 

1.4814 

.82528 



LI-, 


.71023 

1.4080 

.81530 37 

24 

.56407 

.68471 

'BKOHa 

.82611 

M 





mum 

.81613 30 

20 

.56521 

.66514 

1.4890 

.82495 

33 


10 

.57952 

.71110 

1.4003 

.81460 SB 

26 

.56545 

.68557 

1.4580 

.82478 



26 

.57978 

.71164 

1.4054 

.81476 34 

27 

.56660 


1.4577 

.82462 

33 


§7 

.57900 

.71198 

1.4046 

.81462 38 

98 

.60603 

.asMZ 

1.4668 

.82440 

H2 



.68028 

.71242 

1.4037 

,81445 32 


.60017 

.68080 

1.4889 

.82429 

31 



.68047 

.71285 

1.4023 

.81428 31 


.50641 

.68728 

1.4660 

.82413 

m 


w 

.88070 

.71326 

1.4010 

.81412 M 

ffl 


.68771 

1.4841 

.82390 




.68004 

.71373 

1.4011 

. 81306 2G 


wMm 

.08814 

1.4832 

.82380 

r 



.68118 

.71417 

1.4002 

.81378 28 

33 

,66713 

.68867 

1.4823 

.82303 

•'•fi 


$ 

.58141 

.71461 

1.3094 

.81361 27 

34 

.66736 

.68000 

1.4514 

.82347 

26 



.58105 

.71505 

1.3986 

.81844 26 

BO 

.56760 

.68042 

1.4505 

.82330 

16 


B« 

.68188 

.71546 

1.3076 

.81327 B8 

36 

.66784 

.68085 

1.4406 

.82314 

24 


36 

.58212 

.71693 

1.3968 

EiEnD^I 

37 

.66808 

.69026 

1.4487 

.82207 

23 


17 

.68238 

.n637 

1.3050 

.81203 23 


.66832 

.69071 

1.4478 

.82281 

22 


W 

.58260 

.71081 

1.3961 

.81270 22 


.50866 

.69114 


.82204 

21 


39 

.58283 

.71725 

1.8042 

.81260 21 


.56860 

.69157 

1.4460 

.82248 

20 


40 

.53307 

.71709 

EkM! 

.81243 2G 

41 

.50604 


1.4451 

.82231 

lil 


41 

.58330 

.71813 

1.3926 

.81226 19 

42 

.56028 

.60248 

1.4442 

.82214 

18 


♦2 

.58354 

.71857 


.81208 IS 

43 

.60963 

.60286 

1,4433 

.82108 

17 


43 

.68378 

.71001 


EimlEB 


HiTiWrTr 

.09326 

1.4424 

.82181 

10 


44 

.68401 

.71046 

1.3899 

.81174 16 


KWiTiV 

.69372 

1.4415 

.82165 

16 


46 

.58425 

.71090 

1.3801 

.81157 16 

46 

.57024 

.69416 


.82148 

14 


46 

.58449 

.72084 

1.3R8S 

.81140 14 

♦7 

.57047 

.69466 

1.4397 

.82132 

13 


47 

.58472 

.72078 

1.3874 

.81123 13 

4R 

.57071 


1.43SS 

.82115 

12 


48 


.72122 

fWEm 

.81106 12 

40 

.57095 


1.4379 

.82098 

11 


49 

.58610 

.72167 

1.3867 

.81099 11 

DO 

.67119 

.00588 

1.4370 


10 


SO 

.58543 

.72211 

1.3848 

.81072 10 

51 

.57143 

.69631 

1.4301 




51 


,722.5.5 

1.3840 


52 

m&di&i 

miinitir 

1.4352 

.82048 

£ 


52 

.5859Q 

.72299 

1.3831 

.8103di 6| 

R« 

.67101 

.69718 

1.4344 

.82032 

7 


53 

.58614 

.72344 

1.3823 

.81021 7 

54 

.57216 


1.4335 

.82015 



54 

.58637 

.72388 

1.3814 


06 

.67238 


1,4326 

.81999 

0 


so 


.72432 

1.3806 


Rf 

.57202 

KiiS 

1.4317 

.81082 

4 


56 


.72477 


.80070 4 

R7 

.5728£ 

ii ^ 

'FKEmi 

EELS 

J 


57 

.587<M 

.72521 

1.378S 

.80953 3 

5S 

. 6731C 

.60034 

1.420f 


2 


58 

.58731 

.72565 

1.3781 

.80036 2 

6 ! 

.67334 

.80977 

IFWw 

.81932 

1 



.58765 

.72610 

1.3772 

.80010 1 

60 


.70021 

|l.4281 




60 

.58779 

.72654 



4 


IE!9 


ll^B 

1 


t 

Cos 

Cot 




124° (304°) 


(ZSX") 66< 


lOa 


126° (306°) 


(234°; 64° 





































































































NATUBAL FUNCTIONS (Continued) 


16“ (216°) 


(323°) 143° a 

7° 

(217°) 


(333°) 141° 


' 1 Sin 1 


ESII 

Coa 

1 


V 


Tan 

Got 1 

Cob ' 




.3764 

80002 

1C 


0 

.60182 

.75356 

•mm 



1 .68802 . 


.3755 

80885 

'Ai 


1 

. 60206 

.75401 

1.3262 



2 .68826 . 

72743 : 

,3747 

Easnai 

58 


p 

.60228 

.75447 

L.3254 



3 .68840 . 

72788 


80850 

57 


p. 

EiM] 

.75402 

L.3240 



4 .S8S73 . 

72633 ] 

,3730 

S0S33 

56 


r 

.602741 

.75538 

1.8238 



6 .58880 . 

72877 ] 

.3722 

80816 

BO 


p 


.76584 

1.3230 




72Q21 

.3713 

80799 

H 


li 

60321 

.75020 

1.3222 



7 .58043 . 

^231 

.3706 

807S2 

33 


Pi 

.60344 

.75075 

1.3214 

i IvCTl Cftl 


K ■tl.HlIilTi 

73010 

wmi\ 


32 



.60367 

.76721 

KWlIil 

r (7^ 


1- 

rKiPw! 

wSiS! 

.80748 

51 


0 

.60300 

.76767 

1.3198 

r iV^ ^ 


fn ItrtiTrt! 

^11^1 

L.868Q 

.80730 

7? 


10 

.60414 

.75812 

1.3190 



it ■Huir.r 

73144 

.3072 




11 

.00487 

.758DS 

1.3182 

°7967l U 


W. Ktifitil 

Tmm] 

mim 

iMfiVJlil 



12 

.60460 

■r/.^Tir! 

1.3176 

.70063 U 


il: 

73384 

.3656 

iiiifiViil 



18 

,60483 



.70036 17 


14 .60108 

73278 

1.3647 

.80662 



14 


.769D6 

1.3160 

.79613 « 


18 .60131 

73323 

1.3038 

.80644 



AS 

.6062D 

.76042 

1.3161 

EHS 


le .59154 

78368 

1.3680 

ESEa 



16 

,60553 

smim 



H 

17 .50178 

73413 

L.8622 

.80610 



17 

.60676 

.76134 

1.3135 

.79565 J! 


HnE^n 

78457 

L3613 

.80503 



IM 

.60609 


1.3127 

.7BC47 1 


10 .50226 

RiTWM 


.80676 



10 

wmw 

.70226 

1.8110 

.705301 


10 .60248 

.7854T 

1.8607 

.80568 



re 

.60646 

.76272 

1.8111 

.wTuTr * 

■ 

ai .50272 

.73502 

1.3588 

.80541 



21 

.e060S 

.7d3l£ 


UJ’ifii ^ 


32 . 50205 

.73687 

1.3580 

.80524 



2» 

.60601 

.76364 



d 

33 . 60318 

vk.m\ 

1.3672 

.80607 



28 

.60714 

.7e41C 

1.8087 

wW .V ^ 

m 

34 .60342 

,73736 

1.3564 

.80480 



24 

.B073( 

.7645G 


wiitH n 

9 

IS .00385 

.78771 

1.3655 

.80472 



IS 

ITTiy/*? 

.76502 


l.79424li 


35 .50380 

.73816 

1.8547 

Karat 



26 

.60784 




m 


.73861 

i.assfl 

.80438 



f'U 

BiTTFiy 

,78SW 

1.3DS( 

.79388 

a 

1261.59436 

IWiTtTiTi 

1.3531 

.80420 



w.* 

HillL'Mt 

.7064( 

1.304? 

.70371 

5 

pB .69469 

.73061 

1.3522 

.80403 



ix 

liilikw 

.76BB( 


.79353 

1 

■r7ii«7?DK^ 

.7300C 

1.3614 

.8038C 



so 

If**™ 

.76783 

SIR!" 

.798S.>) 

( 


HrtTiSf 

i.astx 

.80868 



31 


.7677S 


EMi 

K 

B2|. 50520 

nrciilcii 

1,340^ 

■vrnT 

m 


82 

.6002! 

.76825 

1.301) 

ll* ;?i:i ' 

si 


.74181 


nTrrf 



83 


.76871 


Kf'i** ) 

Si 

|S4 . 59676 

.74176 

1.3461 


26 


84 

1.60068 

.7601? 

lilililiil 

Kir 

il 

B5 .5009C 

.74221 

1.347: 

.8020E 

28 


as 



1.2998 

.70247 

n 

■ UMKvTiy.V- 

,7426' 

1,346« 


2* 


a! 

.61015 

.7701( 

1.298E 

.79229 

H 


.7431S 

1.34K 

HtMt 

2] 



ItitlOiK 

mSTWi 


.79211 

a 


.7430! 

1..344I 




i 

Hillllit 



.70103 

a 

@0 .60508 

.7440S 

1 1.844C 

. 80280 

2] 



■tUi/:! 

.7714t 

1.2962 

.79176 

21 

BitlHWfv 

.7444'’ 

1.3481 

.8021! 

9( 




.77196 

1.2954 

.79168 

n 

lirinTfT 

.7449! 

S1.342 

.8019! 

11 


41 

.eiiar 

.77242 

1.2946 

.79140 

i( 


.7463^ 

} 1.34II 


li 


42 

.6115: 

.77281 



le 

1431.5078 

\ .7456: 

) 1.3401 

.8oie( 

r 


4? 

.61170 

.77336 

1.2931 

.791051 

17 


.7462! 

$1.340( 

) .80143 

i( 


i4 

.6no( 

.77382 

1.292! 


le 

Ksi.soaa: 

S .7457* 

11.3392 

.80125 

ii 


4B 

.61222 

.77428 

1.2015 




\ .7471 

) 1.338 

fV.'Tilfl). 

i 


4( 

HilRT 

.77475 

1.290? 

B'Stii-n 

i3 

HuH'iil'TA 

mm 

U.337f 

1H‘rr T 

11 


« 

.6126F 

.77621 



3 


91.7451 

11.336' 


li 


4# 

.61201 

.7756? 


.79016 

[ 5 

149 .5902 

1 .7485 

1.33S( 

.SOOSQ 

M 


44 

.01314 

.77616 



1 ] 

■rrniiaM! 


11.335 

.8003# 

ti 


60 

.61337 

.77661 

1.2876 

.78980 

!' 

1611.6007 

21.7404 

1.334! 




51 


.77708 

1.28BQ 

.78962 

jr 

1621.6999 

51.7499 

1 1.333 


i 


5? 

.61.38: 

.77764 

1.2S61 





1.332’ 


' 


f>? 

.61406 

.77801 


E':IKi 

K 


2 .7508. 

1.331( 

) .79068 

iK 


54 

mmzy.ii 

.77848 


KM 

ff 

|5S|.e006 

5 .7612 

1.331 

.79961 

1 


S5 

.01451 

.77895 

1.2838 

.78BB1 

M 

|5(V|. BOOS' 

9 .7817 

UISI^ 


- 


5C 

.6147'^ 

.77041 

1.2830 

.78873 



^ .7521 

3 1.320 

Hirrlfv 

2 


r>7 

.61497 

.77088 

1.2822 

.78856 



5 .7526 

1.328' 

iKESS 

)i 


5f 

.B152C 

.78035 

1.2815 

,78837 


l59|.e01S 

S ,7531 

51.327# 

] .70881 

: 


6f 

.61543 

.78082 

1.2807 

.78819 



3 .7535 

[) 1.327( 

).70864 

t 


60 

.61566 

.78129 

1.279S 

.78801 


1' 1 Cos 

Cob 

Taa 

3iii 

/ 


■ 

iteai 


ESI 

Sin 

/ 

136° (306°) 


(233°) 83° 

127° (3Q7‘ 

) 


C2S2°J 

63’ 








































































NATURAL FUNCTIONS (Continued) 


3B" (218°) (321°) 


TT 

Sid I 

Tan 

Cot 

Coa 1 


0 

uiimiu 

78129 

1.2799 


io 


BloSO 

78175 

..2702 

78783 


2 

G1012 

78222 

..2764 

78766 

18 

y 

U1036 

78260 

:.2776 

78747 

37 

4 

flTDMgl 

7831G 


78720 

36 

6 

01081 

w^m 

1.2761 

78711 

iS 

0 

61704 

78410 

L.2753 

.78694 

54 

7 

01720 

78467 

L.2740 

.78076 

53 

S 

61740 

78504 

1.2738 

.78658 

52 


01772 

.78551 

1.2731 


51 

11 ) 

61795 

,78508 

1.2723 

.78022 

iO 

11 

01818 

.78645 

1.2715 

KBI1 

^1 

12 

61841 

.78002 

1.2708 

.785861 

48 


riTi^ 

.78730 

1.2700 


47 

14 

018871 

.78786 

1.2003 

.78550 

46 


rrcTiTii 

.76834 

1.208S 

.78532 

46 

ij 

hiiltild 

.78881 


.78514 

44 


fiiLMn 

.78028 

[MSZu 


43 

8 

.01978 

ETiTirTn 

1.2662 

.78478 

42 

iQ 

flwilul 

t'liliVl'-l 


.78460 

41 

m 

rttiiWl 

.79070 

1.2047 

.78442 

40 

Hi 1 

.02046 

.70117 

1.2040 

.78424 

30 

22 

.62000 

wmm 

1.2032 

.78405 

38 

m 


.79212 

1.2024 

.78387 

37 

24 

.62115 

.70260 

1.2017 

.78309 

36 

26 

.62138 

.79806 

1.2009 

.76351 

36 



.70354 


.78333 

34 

27 

.62183 

.70401 

1.2604 

.78316 

33 



.70440 

1.2587 

.78207 

32 

i 

.02229 


1.2679 

.78278 

31 

80 

.02251 

.79644 

1.2572 

.78261 

80 

31 

.02274 

.79501 

1.2504 

.78243 


33 

.02207 

.70639 

1.2557 

,78225 

28 

33 

.62320 

.79689 


.78206 

27 

34 

.62342 

.70734 

1.2542 

.78188 

29 



.70781 


.7817C 

86 

36 

.Q238S 

.70829 

1.2527 

,78152 

24 

37 

.02411 

,79877 

1.261C 

.78134 

2i 

38 

.e243S 

.70024 

1.2512 

,78110 

22 

39 

.0245e 

.79072 

1.2504 

n°I|^ 


M 

.62479 



R 

TO 

41 

.62502 

1-' V 1 

1.248{ 

■ti : iM 

iP 

42 

.62624 

iirES 

1.2482 

Ivi .(iL^ 

EE 

43 

.02647 

.soies 

1.2476 

li' i'll 

m 

44 

.0257C 

.60211 

1.2407 

Ik -ILU 


40 

.62592 

.80258 

1.240C 

.77088 


46 

.62615 


1.2452 

,7707C 

H 

47 

.6203{ 

.80354 

1.2445 

\WSi^ 


48 

.G200( 

m.'.iiw 

1.2437 

.77034 


10 

.G208t 

.8045( 

1.2430 

.77016 


SO 

.62706 


l.242i 



51 

.02722 

.8054( 

1.2415 

.77870 

S 

Si 

.6275] 

.80504 

1.240f 

.7786: 

8 

IE 

IwiUVrZ! 

lESi [E 

FEDI 

.7784J 

7 

li 


Ijtjro 2 

1.2393 

.77824 

6 

bid 

.62819 

!j 

1.238f 

.77800 

6 

Isfl 

.02842 


1.237( 

.77788 

4 

IE 


llEffi 13 

1.237: 

.7770* 

3 

li 



1.236< 

.7775] 

2 

li 

ilTiUitili 


1.2369 

.77733 

1 


) .02031 

1 .8007C 

1.234G 

.77715 

0 

E 

Cos 

Cot 

Tan 

1^ 



128° (308°) (231°) 81° 


IDS 


89° (219°) (320°) 140° 


« 

Sin 1 

Tan 

Cot 

Coe 

r 

0 


80078 

L.2340 

77715 < 

10 

1 

62955 

81027 

..2342 

IrirfiHIUfi 

>9 

2 

tV4iy#il 

81075 

..2334 

77678 

i8 

a 


81123 

L.2827 

KMOb 

57 

4 


.81171 

1.2320 

.77641 

56 

6 


.81220 

1.2312 

.77023 

iB 

0 

IkwnII 

.81208 

L.2305 


54 

7 


.81316 

1.2208 

frH>-T:]nr 

53 

8 

03113 

.81364 

1.2200 

.77608 

32 

e 

.03135 

.81413 

1.2288 

.77660 

31 

10 

.63158 

.81461 

1.2276 

.77631 

IQ 

11 

.63180 

.81510 

1.2208 

.77613 

LO 

mi 

iiKWiS 

.81658 

1.2261 

IkKlirl! 


13 

.63225 

.81006 

1.2254 

.774701 

I 

14 

.63248 

.81055 

1.2247 

.77468 

46 

IB 

.03271 

.81703 

1.2230 

EZEID 

48 

irri 


.81752 

1.2232 

.77421 



.08310 

KTFffl 

1.2225 

W¥zm 

^1 


.03338 

.S1S40 

1.2218 

.77384 

42 


.63861 

.81898 


.77366 

41 


.68383 

wCTilT!! 

IB!!; 

.77347 

40 


.03406 



.77320 

39 


.63428 

.82044 

1.2189 

.77310 

38 


.63451 

.82002 

1.2181 

wtmm 

^1 


.68473 

.82141 

1.2174 

.77273 

36 


.63460 

.82190 

1.2107 

.77256 

88 


.63518 

.62238 

1.2100 

.77230 

34 


.63640 

.82287 

1,216a 

.77218 

88 


.03563 

.82336 

1.2146 

.7718B 

32 


.63585 

.Basse 

1.2138 

.77181 

31 


EmsS 

.82434 

1.2131 

.77162 

BO 



.82483 

1.2124 

.77144 

29 


.63058 

.82531 

1.2117 

.7712S 

28 


.03075 

.82380 

Bail: 

Wifi n jrj 

^1 


.osaos 

.82020 


IQ i 



.63720 

.62078 


nf V 

TO! 



.82727 

1.208B 

iTT ' ' T 

24 

l37 

1.63765 

.82779 

1.2081 

ItT' ' r 

^1 



.82825 

\fmS£\ 

Hriri 1 it 

221 


.0381C 

.82874 

1.2066 

.76996 

21 

23 

.63832 

.82923 

1.2059 

i 3 


tfl 


.82072 

1.2062 

K-iiD 

Eul 

TO 


.83022 

1.2046 

1.76040 

IB 

Is 


.83071 

1.2U8C 

.76021 

17 

TO 

,03022 

.8312C 

1.2031 


16 

48 

.63944 

.83169 

1.2024 

1.76884 

18 

48 

.e306( 

.832l( 

1.2017 

mimi 


47 

.63g8{ 

.B326C 


.76847 

la 

48 

■i*Tt Ti 

.83311 

ilELfS 

.70826 

12 

40 


.B330f 

1.1005 

.70810 

11 

50 

Efi Iff 

.83415 

1.1988 

.70791 

10 

51 

itlf o' ^ 

.83465 

1.1981 

.76772 

0 

52 

■1^ ifi 

.8851^ 

ESMI 

.76754 

8 

53 

.6412! 



.76736 

7 

54 



1.1060 

.76717 

6 

68 

.64167 


1.1902 

.70698 

8 

56 

.6410( 

.83712 

1.194( 

.70079 

4 

57 

.04212 

.8376: 

1.103Q 


3 

58 


.8381: 

1.1032 

1.76642 

2 

5$ 

.0426( 

.83809 

jFWFWj 

.76623 

1 

IS 

.64270 


li.iois 



lo 


liTBl 

lie 

OEEi 

10 


129° (309°) (230°) 60° 

























































































40^ (220^) 


NATURAL FUNCTIONS (Continued) 

< (319**) 13y 41" (221°) (318«) 138^ 


rr 


e, 

8 

0 

| 10 | 

11 

12 

la 

14 

16 

le 

171 

isl 

10 

10] 

21 

22 

28 

24 

la 

26 

27 

&8 

29 
SO 
31 
321 

33 

34 
SB 

30 

37 

38 
39| 

40 

41 

42 

43 

44 

45 
40 

47 

48 
40 

50 

51 
52: 
53 
04 
B5 
SB 
S7 
53 


Sin 


Tan 


042701 
04301 
043231 
64340 
04368 
04390 
04412 
64436 
04467 
04470| 
04501 
646241 
04640 
04508 
045fi0| 
646121 
646361 
04657 
04070 
64701 
64723] 
64740 
04706 
.04700 
64812 
.04834 
.64850 
.04878 
1.64001' 
1.04023] 
04046 
.64907 
.040801 
,.65011 
.65033 
.65055 
.06077 
.65100 
.05122 
.05144 
.65166 
.06188 
.05210 
.65232 
.65254 
.05270 
.65298 
.65320 
.65342 
.05804 
.05380 
.05408 
.6S4S0 
.65452 
.06474 
.65460 
.05518 
.66540 
, .. 66562 
^9 .55584 
^.05006 


839101 

83060' 

B4009 

84050 

.84108 

.84166 

.64208 

.84268 

.84307 

.64857 

.84407 

.84457 

.84607 

.84660 

.84000 

.64650 

.84700 

,84760 

.84806 

.84860 

.84906 

840661 

86006 

.86057 

.86107 

.86157 

86207 

.80257 

.86308 

.85358 

.86408 

.85458 

.85500 

.86550 

.86000 

.86600 

.86710 

.65761 

.85811 


Cos 


.85012 

.85963 

.86014 

.80064 

.80115 

.86160 

.60216 

.80207 

.86318 

.60368 

.80410 

.80470] 

.80521 

.80572 

.80623] 

.80674 

.60725 

.86776 

.808271 

.868781 


Cob 


Cot 


.1918 
.1910 
.1903 
. 1800, 

. 1889| 
.1862 
.1875 
.1868 
.1861 
.1854 
..1847| 
1.1840 
1.1833 
1.1826 
1.1810 
1.1812 
1.1800 
1.1799 
1.1792 
1.1785 
1.1778 
1.1771 
1.1764 
1.1757 
1.1750 
1.1743 
1.1730 
1.1729 
1.1722 
1.1716 
1.1708 
1.1702 
1.10B6, 
1.1688] 
1.1081 
1.1074 
1.1667 
1.1660, 
1.1053, 
1.18471 
1.1640 
1.1833 
1.1620 
1.1810, 
1.1812 
i.ieoel 

1.1509 

1.1602 

1.1686 

1.1678 

1.1671] 

1.1666 

1.1658 

1.1651 

1.15441 

1.1538 

1.1531 

1.1524 

1.1517, 

1.1610 

1.1504 

, 


Cos 


76004 

76586 

76607 

76548 

76530 

76611 

76492 

.76473 

.76455 

.76436 

.76417 

.76308 

.76880 

.76361 

.76342 

.76323 

.76304 

.76286 

.76267 

.76248 

.76229 

.76210 

.76192 

.76173 

.76154 

.76135 

.76116 

.70097 

.76078 

.76059 

.76041 

.760221 

.70003 

.75984 

.76905j 

.75946 

.75927, 

75908 


.758701 

.758511 

. 75832 ! 

.76813 

.75794 

,76775 

.75756, 

.7G738 

.76719 

.76700] 

.76680] 

.75681, 

.76842 

.70823, 

.75804 

.755361 

.75560, 

,75547 

76628 

75600 

76490] 

75471 


ISO® (310®) 


(229*) 48* tsi® (311®^ 


B 



WSffl 

!1^ 

■rp 

Ig 






1 

.66021 

. 80981 

1 i.wg- 

'.7543S 


2 


. 8703: 

1.1491 

,.7543E 

RR 

£ 

.65872 

.87082 

»1.1481 

, -76414 


4 

.66094 

.B713S 

1.147J 

.783B£ 

56 

6 

.6671( 

.87184 

1.147( 

.7637E 

n 

C 

.65731 

.872SL 

i.l40C 


54 

7 

.e675( 

.872K 

1.1451 



t 

.6678: 

. 87332 

1.1451 


5? 

0 

.66802 


1.1443 

.76290 

91 

10 

.65826 

.8744] 

1.1436 

.76280 

m 

1 ] 

.flE84i 

.87492 

1.143( 



lii 

.6586( 

.87642 

1.1422 

.75241 

46 

la 

.6589] 

.87695 

1.141( 

.75222 

47 

14 

.65013 

.87640 

1.1410 


46 

15 


. 8760£ 

1.1403 


Sfi 

16 

.6695C 

.8774£ 

1.13BC 

HrMflf.- 

44 

17 

.6S97C 

.8780] 

1.138G 


43 


K.M.i.ni 

.87852 

1.188S 

R'/npJ: 

42 

16 

.66022 

IW:V7.IIT1 

1.1376 


41 

90 

.60044 

.87956 

1.1369 

.76088 

Ul 

21 

.eooec 

IES25H 

1.1363 

1 r, TiTm 

3S 



.88059 

1.1356 

1 'i 

3S 

1 ^ 

mhoiiM 

Enma 

1.1340 



24 

.60131 

.88102 

1.1343 

.76011 

36 

8 B 

.66152 

.88214 

1.1330 

.74002 

8 B 

86 

.60175 

.88205 

1.1320 

wrfiityfci 

34 

27 

.08107 

.88317 

1.1323 

ftmm 

83 

28 

.00218 

RSMD 

1.1810 

.74934 

32 

29 

.06240 

.BB421 

1.1310 

.74916 

31 

so 

.06202 

.86473 

1.1803 

.74806 

80 

31 

.66284 

.88624 

1.1266 

.74876 

8 G 


H’l’Kiiin 

.88576 

1.1200 

.74857 

28 

33 

.66327 

.88028 

1.1283 

.74838 

27 

34 

.06340 


1.1270 

.74318 

2 e 

u 

.68371 

.88732 


.74799 

86 

36 

.66303 

.83784 


.74780 

24 

37 

.66414 

.88830 


iRWiii] 

mt 

38 

.66436 

.88888 

1.1260 

.74741 

22 

39 

.66458 

.88940 

1.1243 

.74722 

21 

SO 

.60430 

.88002 

1.1237 

.74708 

SO 1 

SI 

.66501 

.89045 

1.1230 

.74083 

Ifi 

lt>-j 

.00628 


fmv^\ 

■TTiTiiGlI 



.00545 

.69140 

1.1217 

.74644 

17' 


.00566 

.89201 

1.1211 

.74625 

16 

SB 

.66588 

89263 

1.1204 

.74006 

11 

SO 

.06610 


1.1107 

.745S6 

14. 

17 

.06682 


rnTT^ 



18 

.66653 

.89410 

1.1184 

.74648 

12 

19 

.68675 

.89463 

L.1178 

.74628 

11 

50 

.66607 

.89615 

1.1171 


LO 

51 

. 86718 

.80667 

1.1165 

.74480 

fi 



.89620 

L.1158 

.74470 

s 


.66702 

.89072 

L.1152 

.74451 

7 


.06783 

.80725 

L. 1145 

.74431 

e 


.66805 

.89777 

1.1139 

-74412 

6 

66 

.66827 

.89880 

1.1132 

r, 

4 

57 

06848 

89883 

1.1126 


3 


66870 

89935 

1.1119 

r, , j i 

2 


66891 

89988 

L.U18 


1 




VTTit!1 

74314 

El 

HI 

tm 

igaii 

ESI 

HIJ 

Bj 


C228®1 48® 





























































































































































































































PTATUBAT. FUNCTIONS (Continued) 

44“ {224“) <315“) 13B“ 



































































NATURAL FUNCTIONS—SECANTS AND COSECANTS 


©0(180*) (350«) ITS* rdaio) (aSB*) 178® 2® (182®) (357®) 177* 



(260®) 89® 9t"C271®) (208®) 88® 92" (272®) (267®) 87* 


90® (270®) 


100 


















































































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
3“ (183") (358°) 176" «°(lS-.°) (355") 175° S° (185") (354*) 17(1 







































































































natural FUNCTIONS-SECANTS and cosecants (Continued) 

6" (ISQ*) I73« 7" ClSn (S62“) 173‘ 8“ USB") C3B1") 171“ 

































































NATURAL FUNCTIONS—SECANTS AND COSECANTS (CDntinued) 

I” < 180 ") ( 360 °) 170" 10° < 100 °) (. 140 °) 189° 11° ( 191 °) (M8°) H( 



























































































































natural functions—secants and cosecants (Continued) 
,2.(102^ (3«-) 167- 13- (103°) '68° 14° Un4“) (3ir.1 I65» 


















































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 

IS" (195") (34-1°) 16«" 16" (190") 043") 163" 17" (197") (342") ,ey 























































































































natural functions—secants and cosecants (Continued) 

, 8 -( 10 a«) (Sin 161" 19" (130°) (340»)I80» 20" (20(n (330") 1S9" 











































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 
(338“) ISa- 22*(203“) (337") 1S7“ 23“ (203") 036“) 1S«. 


21 " ( 201 *). 







































































"NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 

-24"fa0t") (336*) IS5» 25" (206*) (334") 154" 26" (20B“) (333") IB3“ 



114» (204®) 


(215»)6S® 1 IB® (206®) (24-1") 84® 116® (296®) 

117 


(243®) 63® 











































































































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 


27* <200 (332^152" 28” <20S") (331”) ISI” 29” (200”) (330)" ISO" 









































































































COSECANTS (Continued) 
IS* 32*(2ia*) <327*) 147* 


























































































































natural functions—secants and cosecants (Continued) 

33«(2ia*) (320*) 14«« 34® (214“) (32f>®) 148® 3S“ (21B“) (32-1®) 144" 





































































































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 

36'*<210*) (323*) 143® 37* (317*) (322*) 142* 33* (218*) (32t*) l4l“ 



Cse 


126* (30tt*) 


(233*) 53* 127" (307*) 


See 


(232") 52" 


128" (308*) 










































































































NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 


39'(210*) (320*) 140* 


' 

See 

Cbc 

- 

0 

1.2308 

1.6890 < 

>0 

1 

1.2871 

1.6884 

50 

2 

L.2874 

1.5879 

iS 

3 

1.2877 

1,5873 

}7 

4 

1.2880 

1,5807 

50 

S 

1.2883 

1..5862 

5S 

Q 

1.2880 

l.SS.'iO 

S4 

7 

1.2SB0 

1.5850 

53 

8 

1.2692 

1.584.0 

52 

0 

1.2805 

1,5830 

61 

10 

1.2808 

1.6838 

50 

U 

1,2001 

1.5S2H 

40 

12 

1,2004 

1.5822 

48 

13 

1.2007 

1.5810 

47 

1-1 

1.2010 

1.6811 

40 

15 

1.2013 

1.5806 

46 

16 

1.2010 

1.5800 

44 

17 

1.2010 

1.6704 

43 

18 

1.2023 

1.5783 

42 

ID 

1,2020 

1,5783 

41 

20 

1.202D 

1.6777 

40 

31 

1.2032 

1.5771 

30 

22 

i. 2 oaa 

1.5700 

38 

23 

1.2038 

1.5700 

37 

24 

1.2041 

1.5756 

30 

28 

1,2044 

1.6740 

35 

80 

1.2047 

1.6744 


27 

1.2050 

1.573S 

33 

28 

1.2053 

1.6738 

32 

20 

1.2067 

1,6727 

31 

30 

i.2O0O 

1.0721 

30 

31 

1.2003 

1.0716 

20 

32 

1.2900 

1.0710 

28 

33 

1,2000 

1.670S 

27 

34 

1,2072 

1,5099 

20 

35 

1.2976 

1.5004 

25 

30 

1.2078 

1.5088 

84 

37 

1.2081 

1.5033 

83 

36 

1.2986 

1.6677 

28 

30 

1.208B 

1.6072 

21 

40 

1.2901 

1.5060 

20 

41 

1.2904 

1.6001 

19 

42 

1.2907 

1.6065 

18 

43 

1.300Q 

1.5050 

17 

44 

1,3003 

1.6044 

10 

45 

1.8007 

1.5039 

15 

4fl 

1.301( 

1.6633 

14 

47 

1.30K 

1.6025 

13 

48 

1.301( 

1.5022 

12 

40 

i.aoiQ 

1.5017 

11 

60 

1.3022 

1.5011 

10 

SI 

1.302( 

l.SOOC 

0 

fiS 

1.302( 

1.5001 

8 

iK 

1.3032 

1.6505 

7 

64 

1.3U3Q 

1.5600 

0 

55 

1.303G 

1.6.'>84 

5 

6( 

1.301: 

1.6.170 

4 

6: 

i.aois 

1.567.1 

3 

« 

i.aoti 

1.5608 

2 

OH 

1.3051 

1.5563 

1 

80 

1.305 

1.5667 

0 


Csc 

Sec 

! 


129 * (309”) (230“) 50 * 


40*(22(1») (310*) 139* 


! 

See 

Cue 

' 

0 

1,3054 

1.5567 

6D 


t. 30.57 

1.6552 

69 

a 

1.3000 

1.6646 

58 

a 

1.3a(H 

1.6.141 

.W 

4 

1.3007 

1.55116 

60 

5 

1.3070 

1.5530 

55 

6 

1.3070 

1.5S-2fi 

5 4 

7 

1.3070 

1.5520 

53 

8 

1.3080 

1.5514 

52 

0 

1.3083 

1.5500 

51 

10 

1.3080 

1.5504 

80 

11 

1.3080 

1..1408 

49 

12 

1.3003 

1.510,1 

4K 

13 

1.3000 

1.5483 

47 

14 

1.3000 

1.5482 

40 

16 

1.3102 

1.5477 

45 

10 

1.3106 

1.547*2 

•14 

17 

1.3100 

1.5409 

43 

19 

1.3112 

1.5401 

42 

ID 

1,3116 

1.5450 

41 

20 

1.3118 

1.6460 

40 

21 

1.3122 

1.5445 

30 

22 

1.3125 

1.5440 

38 

23 

1.3128 

1.543S 

37 

24 

1.3131 

1.5420 

30 

25 

1,3136 

1.6424 

35 

20 

1.3138 

1.5410 

34 

27 

1.3UI 

1.5413 

33 

28 

1.3114 

1.540B 

32 

20 

1,8148 

1,5403 

31 

30 

1,3151 

1.53D8 

30 

81 

1.3164 

1.5302 

20 

32 

1.8187 

1,6387 

28 

33 

1.3101 

1.6332 

37 

34 

1.3104 

1,5377 

20 

35 

1.3107 

1.53T2 

25 

30 

1.3171 

1.5300 

24 

37 

1.3174 

1,6301 

23 

38 

1.3177 

1.5360 

22 

30 

1.3180 

1.5361 

21 

40 

1.3184 

1.5345 

20 

41 

1.3187 

1.5340 

10 

42 

1.3100 

1,5335 

18 

43 

1.3104 

1.5330 

17 

44 

1.8107 

1.5325 

10 

45 

1,3200 

1.6320 

15 

40 

1.3203 

1.5314 

14 

47 

1.3207 

1.6300 

13 

48 

I.S210 

1.6394 

12 

40 

1.3213 

1.5200 

il 

SO 

1.3217 

1,620-1 

10 

51 

1.3320 

i..'>28a 

0 

52 

1.3223 

1.528,3 

8 

63 

1.3227 

1.627B 

7 

54 

1.3230 

1.6273 

0 

55 

L.123S 

1.5208 

s 

50 

1.3237 

1.6303 

4 

57 

1.3340 

1.5258 

3 

58 

1.3343 

1.6253 

2 

50 

1.3247 

1,5248 


60 

1.32SO 

1.5243 

0 

1 

Cie 

Sec 

* 


130* C310") (229*) 49* 

122 


41* (221*) (31S“) 138* 


' 

See 

Cbc 


0 

1.3250 

1.5243 

60 

1 

1.3253 

1.6237 

69 

2 

1.32.17 

1.6232 

6H 

3 

1.3200 

1.52*^7 

67 

4 

1.3204 

1.5222 

59 

5 

1.3207 

1.6217 

S5 

0 

1.3270 

1..121*2 

64 

7 

1.3274 

1..1*207 

M 

8 

1.3277 

1.5203 

62 

U 

1.3280 

1.6107 

51 

10 

1.3284 

1.5102 

SO 

11 

1.3287 

1.5187 

40 

12 

1.3201 

1.5182 

>18 

13 

1.3204 

1.5177 

47 

14 

1.3297 

1.6172 

4(1 

15 

1.3301 

1,6107 

4S 

10 

1.3304 

1.61U2 

44 

17 

1.3307 

1.61.10 

13 

18 

1.3311 

1.61.11 

42 

10 

1.3314 

1.51-10 

41 

AO 

1.3318 

1..1141, 

40 

21 

1.3321 

1.5130 

30 

22 

1.3325 

1.6131 

3K 

22 

1.33*2$ 

1.5126 

97 

24 

1.3331 

1.5121 

96 

25 

1.3336 

1.5110 

3S 

25 

1.3338 

1.6111 

34 

27 

1.3312 

1.5107 

33 

28 

1.8346 

1.5102 

38 

20 

1,3348 

1.6007 

31 

3D 

1,3962 

1,60DS 

30 

31 

1,3355 

1.6087 

30 

33 

1.3350 

1.6082 

38 

33 

1.3308 

1.6077 

27 

84 

1.3300 

J.5072 

26 

3S 

1.3300 

1.6007 

35 

30 

1.3373 

1.6002 

24 

37 

1.3370 

1.5057 

33 

33 

1.33M0 

1..10.12 

22 

30 

1.3383 

1.5047 

21 

4D 

1.3380 

1.5043 

2D 

41 

1.3300 

1.5037 

III 

« 

1.3303 

1.5032 

18 

43 

1.3307 

1.5027 

17 

w 

1.34CM) 

1.5023 

16 

45 

1.34D4 

2.5018 

1.5 

4^ 

1.3407 

1.5013 

14 

47 

1.3411 

1.5008 

13 

48 

1.3414 

1.5003 

12 

40 

1.3413 

1.4908 

11 

SO 

1.3-121 

1.4993 

10 

61 

1.3-125 

1.4088 

n 

52 

2.3428 

1.4084 

8 

5H 

1.3492 

1.-1D70 

7 

54 

1.3435 

1.4974 

5 

85 

1.3439 

1.4900 

6 

5(1 

1.3442 

1.4004 

4 

.17 

1.3-140 

1.-J95D 

.3 

58 

1.3440 

1.4054 

2 

50 

1.3453 

1.4950 

1 

60 

1.3460 

1.4045 

0 

/ 

Csc 

See 

t 


131® (811*) (228®) 48* 


'\ 




NATURAL FUNCTIONS—SECANTS AND COSECANTS (Continued) 


«• (222») OH") 137» 43'(223“) (316“) J 36” 44" (22*“) (315”) 13S“ 



132"(312“) (327°) 47" 133“ (313°) (220“) 46“ J34“(3U“) (225“) 46“ 


123 





















































































































NATURAL TRIGONOMETRIC FUNCTIONS FOR 
DECIMAL FRACTIONS OF A DEGREE 


Deg . 

Sin 

Cos 

Tan 

Cot 

Deg . 

6.0 

. 10453 

0.9046 

.10510 

D .514 

B 4.0 

.1 

. 10626 

.0043 

.10687 

9.357 

.0 

.a 

.10800 

.0042 

.10803 

9.205 

.8 

.a 

. 10973 

.0040 

.11040 

9.068 

.7 

.4 

. 11 X 47 

.9938 

.11217 

8.016 

.6 

.5 

11320 

.0936 

.11394 

8.777 

sB 

.e 

. 11404 

.9034 

. 11670 

3.643 

A 

.7 

.11687 

.0032 

.11747 

3.613 

.3 

.B 

.11840 

.0030 

.11924 

3.386 

.2 

.9 

.12014 

.0928 

.12101 

3.264 

.1 

7.0 

.12187 

0.0026 

.12278 

S .144 

S 3.0 

.1 

. 12360 

.0023 

.12466 

3,028 

.0 

.2 

. 12033 

.0921 

.12633 

7.616 

.8 

.3 

.12706 

.9919 

.12810 

7.806 

.7 

.4 

.12880 

.9917 

.12988 

7.700 

.e 

.6 

.13063 

.9014 

.13186 

7.690 

.5 

.A 

.13220 

.9912 

.13343 

7.405 

.4 

.7 

. 13 SBD 

. 091 G 

.13621 

7.306 

.3 

.« 

.18672 

.0907 

.13698 

7.300 

.2 


.13744 

.9906 

.13876 

7.207 

.1 

3.0 

.13917 

0.9003 

.14064 

7.116 

B 2.0 

.1 

.14090 

.0900 

.14232 

7.020 

.9 

.2 

.14263 

.0898 

.14410 

0.040 

.8 

.8 

.14436 

.9805 

.14688 

B .666 

.7 

A 

. 1460 E 

.9306 

.14707 

6.772 

.6 

.6 

,14781 

.9800 

.14946 

6.601 

.6 

.ti 

. 148 » 

.9888 

.16124 

9.012 

.4 

.7 

. 1512 C 

.9885 

.16302 

9.636 

.3 

.H 

.16291 

.9882 

.16481 

3.460 

.2 

.9 

. 1647 J 

.9880 

.16660 

6.386 

.1 

9.0 

. 15043 

0.9877 

.16836 

6.314 

81.0 

.1 

. 15616 

.0874 

.16017 

3.243 

.0 

.2 

.16988 

.0871 

.leioe 

3.174 

.8 

.3 

. 1616 C 

.0869 

.16376 

3.107 

.7 

,4 

.10333 

.9800 

.10656 

9.041 

.6 

.5 

.16506 

.0803 

. 16734 

5.076 

.6 

.6 

. 18077 

. DB 60 

.16014 

3.012 

.4 

.7 

.10849 

.0857 

.17093 

3 . B 60 

.8 

.8 

.17021 

.0864 

.17273 

3.780 

.2 

.9 

.17103 

.0851 

.17453 

5.730 

.1 

10.0 

.1730 

0.9848 

.1768 

5.671 

90.0 

.1 

.1764 

.0846 

.1781 

5.014 

9 

,2 

.1771 

.9842 

.1709 

3.558 

.8 

.3 

.1788 

.9839 

.1817 

5.603 

.7 

A 

.1806 

.9836 

.1835 

6.449 

.6 

.6 

.1822 

.9833 

.1863 

6.396 

.5 

.6 

.1840 

.9829 

.1871 

5.343 

.4 

.7 

.1857 

.9826 

.1690 

3.292 

.3 

.8 

.1874 

.9823 

.1008 

3.242 

.2 

.9 

.1891 

.0820 

.1926 

5.193 

.1 

11.0 

.1008 

0.0316 

.1944 

6.146 

79.0 

.X 

.1926 

.0818 

.1062 

5.007 

0 

.2 

.1042 

.0810 

.1980 

5.060 

.8 

.B 

.1060 

.9806 

.1098 

5.006 

.7 

.4 

.1077 

.0803 

.2016 

4.959 

.6 

.6 

.1004 

.9709 

.2035 

4.916 

.6 

.0 

.2011 

.0706 

.2053 

4.872 

.4 

.7 

.2028 

.9702 

.2071 

4.829 

.3 

.8 

.2046 

.0780 

.2089 

4.787 

.2 

.9 

.2062 

.0785 

.2107 

4.746 

.1 

12.0 

.2079 

0.9781 

.2123 

4.705 

76.0 

Dee . 

Gob 

Sin 

Cot 

Tan 

Den. 


Dag. 

Sin 

Cos 

Tan 

Cot 

Deg. 

0.0 

00000 

.0000 

00000 

GO 

90.0 

.1 

00176 

.0000 

00175 { 

>78.0 

.0 

.2 

00349 

.0000 

00340 1 

280.5 

.8 

.3 

00524 

.0000 

00524 

91.0 

.7 

.4 

00608 

L.OOOO 
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.6 

.6 
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.6 

01047 
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.4 

.7 
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.3 

.B 
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.2 

.0 
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.0999 
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.1 
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.9 

.2 
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.3 
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.6 
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,4 

.7 
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.3 

.6 
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.2 

.0 
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.1 
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28.64 
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.1 
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.y 

.2 
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.0093 

.02842 

26.03 

.8 

.8 
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.7 

A 
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.5 
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.6 
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.0468< 
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.4 

.1 
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.3 

.1 
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.2 

A 
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.0087 
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10.74 

.1 
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.06234 

0.9988 

.06241 

19.081 

87.0 

.1 
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.9086 
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.9 

A 

.05582 

.9984 
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.8 

A 
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,7 

A 
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.6 
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.4 
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.3 

.1 
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.2 
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.1 
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, 
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13.061 

.0 


t .0732* 
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.07a4< 
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.8 


1.0740 

1 .997S 

.07511 
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.7 
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.0 

. 

5.0784 
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.6 

, 

1 .0802 
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.08041 
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.4 
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1 .oeoi 

.08221 

12.loa 

.3 


i .0836 
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L1.0OQ 

,2 
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2 .ooes 

.0857^ 

11.664 

,1 

6. 

0.0871 

so.ooei 

.08749 

11.430 

3S.0 


1 .0888 

1 .eoo( 

,08025 

11.205 

.9 


2 .0900 

3 .0951 

.09101 

10.088 

.8 


3 .0023 

7 .0057 

.09277 

10.780 

.7 


4 .0041 

1 .0066 

.09463 

10.570 

.6 


6 .0968. 

3 .0054 

.00620 

10.365 

.5 


1 .0075 

3 .0062 

.00805 

10.190 

.4 


7.00032 .0051 

.09081 

10.019 

.8 


i.lOlOO .004G 

.10168 
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.2 
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.1 

6. 
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NATURAL FUNCTIONS FOR DEGREES AND 
DECIMALS CContlnued) 


B 

Sin 1 

Cos 1 

Tftn 

Got ] 

Dcfi. 



CiT^? 

.4462 

2.246 t 

6.0 

■ftii 

.4083 

-.0128 

.4473 

2.236 

.9 

.2 


EMI 

.4404 

2.226 

.8 

.3 

.4115 

.0114 

.4616 

2.216 

.7 

.4 

.4131 


.4636 

2.204 

.6 

.6 

.4147 


.4667 

2.194 

.6 

.6 

.4163 

.90921 

.4678 

2.184 

:4 

.7 

.4170 

.9036 

ggirni 

2.174 

.3 

,8 

.4196 

IniTwl 

.4621 

2.104 

.2 

.9 

EmDI 

filiJMI 

.4642 

2.164 

.1 

25.0 D 

.4226 0 

.9063 6 

.4663 

2.146 

ss.o 

.1 

.4242 

llllWill 

.4684 

2.136 

.0 

.2 

.4268 

.9043 

.4706 

2.126 

■ .8 

.3 

.4274 

.9041 

.4727 

2.116 

.7 

.4 

.4289 

.9033 

.4748 

2.100 

.6 

.6 

.4305 

.9020 

.4770 

2.097 

.0 

.6 

.4321 

.0018 

.4791 

2.087 

.4 

.7 

.4837 

.9011 

.4813 

2.078 

.3 

.8 

.4352 

wm\ 

.4834 

2.009 

.2 

.9 

.4368 

.8996 

.4830 

2.069 

■i 

26.0 

).4384 
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0.4877 

2.080 

64.0 

.1 

.4399 

.8980 

.4899 

2.041 

.9 

.2 

.4416 
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.4021 

2.082 

.8 

.3 

.4431 
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.4942 

2.028 

.7 

.4 

.4446 

.89S7 

.4904 

2.014 

.6 

.5 

.4462 

.8949 

.4086 


.0 

.6 

.U78 

.8942 


1.907 

.4 

.7 


.8934 

.6029 

1.088 

.3 

.8 


.8926 

.6051 

1.080 

.2 

.0 

.4624 

.8918 

.6073 

1.971 

.1 

27.0 

D.4540 


WHiU j 

1.063 

63.0 

.1 

.4666 

.8902 

■CT' 

1.964 


.2 

.4671 

.8694 

.613fi 

1.946 

.8 

.3 

.4686 

.8886 

.616] 

1.937 

.7 

A 

.4602 

.8&7E 

.0184 

1.929 

.6 

.6 

.4617 

■Li^ 

.6206 

1.921 

.6 

,€ 

.4633 

.8862 

.622( 

1.913 

,4 

.7 

.464{ 

.886^ 
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.3 

.E 

.4664 

.8841 

.6275 

1.897 

.2 


.467E 

.8831 

.529S 

1.889 

.1 

2S.(I 

D.4696 

9.882C 


1.881 

62.0 


.471( 

.862 

.6341 

1.87£ 

■u 

.2 

.472( 

.881 

. 6365 

1.805 

S 

.3 

.474: 

.880. 

) .638< 

1,867 

.7 


k .4766 

.879 

i .6407 

1.845 

.6 

.1 

> .4775 

.878 

3 .6431 

1.842 

.5 

■ .1 

1 .478'’ 

.878 

1 .6455 

1.83^ 

4 



.877 

, .647J 

1.S27 

.3 

. 

II .481 
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1 .6491 

i.aie 

.2 

. 

1 .483 

I .875 

5 .6621 

1.811 

.1 
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9 0.664^ 


61.0 


L) .486 

i .873 

t .5561 

1.797 

.0 

I 

2 .487 

1 .872 

) .6581 

1.73S 

.8 



. .872 

. .6615 

1.782 

.7 


iKM 

3 .871 

2 .6631 

1.776 

,6 


1 .492 


t .666E 

1.707 

,e 


1 .493 


5 .568 

immm 

.4 


7 .496 


1 .570 

1.753 

.3 


) .497 

31 .867 

i .672“ 


.2 


0 .408 

6 .see 

) .676 

1 1.73t 

•.1 

30. 
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60.0 
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IMH 
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Des. 

Sin 
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Cot 
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3.8000 
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1.7321 

60.0 

.1 

.5016 

.8662 

.5797 

L.7261 

.9 

.2 


.8643 

.5820 

L.7182 

.8 

.3 

.6046 

.8034 

.5844 

1.7118 

.7 

.4 

BSD 

.8626 

.6867 


.6 

.5 

.6076 

.8616 


1.6977 

.6 

.6 
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.6914 
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.4 

.7 
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.6938 


.a 

.8 
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1.6776 
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.0 
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.8581 

.6986 


.1 
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.1 
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.9 

.2 
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.8564 
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.8 

.3 
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.7 

.4 
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.6 

.5 
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.5 

.6 
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1.6266 

.4 

.7 
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.8608 

.6176 

1.6191 

.3 

.8 

KkVJiJ 

.8490 

.6200 

1.6128 

.2 

.9 

.6284 
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.6224 

1.6066 

.1 

32.0 


D.8480 

0.6249 


58.0 

.1 

.6314 

.8471 

.6273 

1.5941 

.9 

.2 

.5829 

.8462 

.6207 

1.5880 

.H 

.3 

.6344 

.8455 

.6322 

1.6818 

.7 

.4 

.6358 

.8443 

.6346 

1.6767 

.6 

.5 


.8434 

.6371 

1.E007 

.6 

.6 

.5388 

.8426 

.6306 

1.6837 

.4 

.7 

.6402 

.641t 

.6420 

1.6577 

.3 

.8 

.6417 

.840e 

.6446 

1.6617 

.2 

.0 

.6432 

.8396 

.6409 

1.6168 

.1 

33.0 

0.5440 


0.6404 


57.0 

.1 

.6461 

.8377 

.6619 

1.6340 

.9 

.2 

.5470 

.8368 

.6644 

1.6262 

. b 

.3 

\m^Si 

.8368 

tiwni 

1.6224 

.7 

.4 


.8348 

.6604 


.6 

.6 

.6510 

.8330 

.0610 

FB^nfn 

.5 

.B 

.6534 

.8329 

.6044 

1.5061 

.4 

.7 

.6548 

.8320 

.6669 


,8 

.8 

.5563 

.8310 

.6004 


.2 

.9 

.6677 

BiMSi 

.6720 

1.4882 

.1 

34.0 

0.6592 

fnTCT 


1.4826 

56.0 

.1 


.8281 

.6771 

1.4770 

.0 

.2 

.6621 

.8271 

.070^ 

1.4716 

.8 

.3 

, .5636 

.8361 

.6822 

1.4669 

.7 

.4 

ll.W'Hl 

.8251 

.6847 

iicnTia 

.6 

.6 

.6864 

.8241 

.6873 

1.4660 

.6 

.Q 

.5078 

.8231 

.6809 

ncHirn 

4 

.7 

.6093 

.8221 

.6924 

1.4442 

.3 

.8 

msm 

.8211 

■ i • ^ 

1.4388 

.2 

.9 

.6721 

.8202 

■ 

1.4336 

.1 

35.0 

0.6736 

0.8102 

n * * 1 

1.4281 

55.0 

.1 

.6780 

.8181 

H r 


.9 

.2 

.6764 

.8171 

1 tm 

1.4176 

.8 

.3 

.6770 

.8161 

H r 

1.4124 

.7 

.4 

.6793 

.8161 

.7107 


.6 

.6 

RKiLrl 

.8141 

.7133 

WSTT 

.6 

.6 

.5821 

.6131 

.7160 


.4 

.7 

.6836 

.8123 

.7180 

1.3916 

.a 

.E 

.6860 

.Bill 

.7212 

1.3865 

.2 

.9 

.5864 


.7230 

1.3311 

.1 

36.0 



0.726B 

1.3764 

54.0 
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NATmAL FUNCTIONS FOB DEGBFES AND 
DECIMALS (Continued) 
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logauitums of functions fob degbees and 

DECIMALS (Continued) 







m 


Deg. |] 

Sin 1 

.j. Cos 

.j.'rHii.j 

j. Cob Deg.| 

U.0 


Twin 


3.0725' 

?8.0 


ilTlr 

! jJJT! 

>.0782 

).5118 

).4882 

TT 

A 

1.3214 

iwWiWI 

1.33121 

I.Q688 

.9 


.1 ! 

■ ttii 

TTwiTiir 

zssc 

1.4857 

■i i 

.2 

1.3260 


1.3340 

I.0G61 

.8 



■ »Wj 


liftSL 

1.4831 

H : 

.3 

9.3284 

9.0800 

3.3385 

j.SGie 

.7 


Kir 



1.5106 

1.4806 

H ’ 

A 

9.3319 

9.0BD7 

9.3422 


.6 


.4 

" Tr 

1.9772 

1.6220 

1.4780 

B1 

.6 


K0800 


iW.-Hul 

.6 


.6 

! nt! 


3.6245 

3.4766 

B1 

.6 

iKKKrj 

$.0804 

jfcrtiKil 

1.6607 

.4 


.0 


).0767 

3.6270 

3.4730 

B [ 

.7 


9.0802 


ilWCTl 

.3 


.7 

3.5060 

1.9764 

1.5205 

1.4706 


.8 

).3465 

>.9391 

).36C4 

>.6436 



.8 

1.5082 

1.9762 

1.6320 

3.4680 

B' 

.9 

D.3488 

9.9889 

0.3600 

0.6401 

A 


.0 

jEE] 

1.9760 

3.6346 

2223 

B ' 

13.0 

).3e2i 

9.0887 

).3034 

0.6366 

77.0 


10.0 

9.6120 

).0757 

iTf^vTuf 

3.4630 

Q! 

.1 

).3664 

).0886 

).3668 

i.aaao 

.9 


.1 

9.6148 

9.0754 

iWAftTll 

■*553 

H ’ 

.2 

}.3686 

).ea84 

).3702 


.8 


.2 

IJMWM 



1.4681 

H : 

.3 

9.3618 

).e882 


3.6264 

.7 


.3 


1.9749 

9.5443 

1.4557 

H' 

.4 


0.0880 

9.3770 

0.6230 

.0 


.4 

9.5213 

1.074G 

0.5407 

).4533 

B i 

.5 

9.3682 

3.9878 

9.3804 

0.6100 

.6 


.6 

0.6236 

9.9743 

0.5401 


H! 

.6 

9.3713 

9.9870 

3.3837 

3.6163 

.4 


.6 

0.6250 

9.9741 

tViltlllll 

3.4484 

H ' 

.7 

9.374fi 

9.987S 

3.3870 

3.6130 

.3 


.7 

0.6278 

0.0738 

iKiixml 

3.4401 

H: 

.8 

9.3776 

3.9673 

9.3003 

1 iiiTtV 

.2 


.8 

9.6200 

9.9735 

9.5603 

3.4437 

1 

.9 

0.3806 

B.9871 

0.3036 

« i!ihl* 

.1 


.0 

0.632000733 

9.6587 

0.4413 

H ' 

U.0 

0.3837 

9.0860 

9.3068 

S 

76.0 


20.0 


IEEe 

9.5011 


ffl' 

.1 

9.3867 

9.0867 

tiEiimi] 

1 i Aji 

.9 


.1 

0.6361 

0.0727 

9.6034 

0.430G 

■k 

.2 

9.3897 

0.9866 

9.4032 


.H 


.2 

0.6382 

0.0724 

0.5058 

0.4342 


.3 

9.8027 

iliKCH 

JlCIlTjC! 

1 i IKll 

.7 


.3 

0.6402 

DiS i 

fiwiiTnn 

0.4310 

i^K 

.4 

8.3987 

9.0861 

jpcnbf/ 

i .■ jMj 

.6 


.4 

0.6423 



0.4200 

.6 

.fi 

0.3080 

9.9860 

9.4127 

0.6873 

.6 


.6 

e.6443 

0.9710 

0.5727 

0.4273 

.6 

.0 

0.4016 

0.0867 

0.4168 

0.6842 

.4 


.0 

6.5463 

9.0713 

9.675C 

0.426C 

.4 

.7 


0.9866 

0.4180 

0.6811 

.8 


.7 

nwiTfiT 

9.071C 

9.677S 

0.1227 

.3 

.8 


0.0863 

0.422Q 

0.6780 

.2 


.8 


0.0707 



.2 

.0 

0.4102 

0.0861 

9.4250 

0.675C 

.1 


.9 

9,6523 


9.5819 

0.1181 

.1 

1S.0 


9.0849 

9.4281 

0.671G 

75.0 
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e.5643 


8.6812 

0.11S8 

69.0 

.1 

0.4168 

9.0847 



.H 


A 

e.86a3 




.9 

.2 

0.418G 

0.0846 

0.4341 

0.6660 

.8 


.2 

9.6SB3 


9.6887 

0.4113 

.8 

.3 

0.4214 

0.0843 

0.4371 


,7 


.3 


0.0603 

9.5009 

r»TT»T^ 

.7 

.4 

0,4242 

0.0841 

9.4400 

•jt# 

.6 


.4 

0.5C21 

0.0690 

9.5932 

0.4008 

.6 

.6 

0.4260 

0.0830 


0.6570 

.5 


.6 

0.5641 

9.0687 

'nn^’r 

0.4046 

.6 

.0 

BTwiTT 

0.0837 

9.4459 

0.6641 

.4 
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e.56ec 

0.9684 
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0.4024 

.4 

,7 
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9.0836 

0,4488 
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.3 


.7 

g.6679 

0.0681 
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0.4002 

.3 

.8 
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9.4617 

0.548£ 

.2 


.8 

0.509E 

0.9G7E 
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.2 

.9 

9.4377 

9.0831 

9,4640 

0.646^ 

.1 


.9 

9.6T17 

0.0675 


0.3966 

.1 

16.0 

0.4403 

9.9828 

0.4576 

0.5425 

74.0 


%z.o 

0.6730 

0.0072 
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68.0 

.1 
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0.0826 

9.4GOa 
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.0 


.1 
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.0 

.2 
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0.9824 
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.8 


.2 
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,8 

.3 

0.4482 

0.0822 
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0.634( 

.7 


.3 


0.0662 

9.G12$ 

HEla 

.7 

.4 
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\iKhW 

0.6312 

.6 


.4 

9.5810 

9.0660 

0.0151 

0.3846 

.6 

.6 


9.0817 

0.4716 

0.6284 

.6 


.5 

e.682! 

IE Hi! 

9.6172 

0.382S 

.6 

.6 

9.466$ 

0.9816 

0.474^ 


.4 




Ellii 

0.6104 

o.saoc 

.4 

.7 

9.4684 


9.4771 


.3 


.7 

|g.58G5 

E 

9.U211 

0.373J 

•if 

.8 

0.400$ 

e.osii 

0.479$ 


.2 


.8 

0.588S 


9.0236 

0.37G1 

.2 

.9 

9.4034 

9.080$ 

9.4826 

0.517! 

.1 


.9 

HEliE 

18.0043 

iratKMri 


.1 

17.0 
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LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued) 
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LOGARITHMS OF FUNCTIONS FOR DEGREES AND 
DECIMALS (Continued.) 
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NATURAL FUNCTIONS FOE ANGLES IN RADIANS 


Bnd.| 

Sin I 

Tan 

Cot 

Cos 


470431 

.64030 

1.8306 

.87788 

.151 

4881S| 

.56030 

1.7878 

.87274 


46388 

.67250 

1.7436 

.86782 

.63 

505531 

.68692 

1.7067 

.86281 

.M 

61414 

.50043 

1.0033 

.86771 

.55 

66236 

.61311 

1.0310 

.86252 


53110 

.02096 

1.6950 

.84726 

.67 

63933 

.64067 

1.6601 

.84100 

.58 

64802 

.06617 

1.6203 

.83643 

.50 

66636 

.66666 

1.4036 

.83064 

.66 

56434 

.08414 

1.4617 

.82634 

.61 

67287 

.00892 

1.4308 

.81906 

.62 

68104 

.71391 

1.4007 

.81388 

.63 

68914 

.72011 

1.3715 

.80803 

.64 

.69720 

.74454 

1.3431 

.80210 

.36 

.60616 

.76020 

1.3164 

.79008 

.36 

.01312 

.77610 

1.2885 

.78060 

.67 

.02066 

.70226 

1.2022 

.78382 

.68 

.82870 

.80866 

1.2366 

.77787 

.36 

,03664 

.82634 

1.2116 

.77126 

.76 

.04422 

.84226 

1.1872 

.76484 

.71 

.66183 

.86663 

1.1334 

.76836 

.72 

.OBOSE 

.87707 

1.1402 

.76181 

.73 

.BBSS'! 

.80462 

1.1174 

.74617 

.74 

.67426 

.01300 

1.0662 

.73847 

.76 

.68164 

.63160 

1.0734 

.78189 

.73 

.68892 

.66046 

1.0621 

.72484 

.77 

.00014 

.00967 

1.0313 

.71761 

.73 

.7032! 

.08926 

1.0109 

.71001 

.79 

.71036 

1.0062 

.00084 

.70386 

.80 

.71730 

1.0206 

.67121 

.36071 

.K] 

.7242! 

1.0506 

.06197 

.08060 

.82 

.73111 

1.0717 

.03800 

.33222 

.8.3 

.7376! 

1.0934 

.01466 

.67488 

.84 

.74464 

1.1150 

.89636 

.06740 

.85 

.78128 

1.1383 

.87848 

.36608 

.86 

.76784 

1.1316 

.80091 

.65244 

.87 

.7613! 

1.1863 

.84305 

.34483 

.88 

.77074 

1.2097 

.82308 

.33716 

.89 

.77707 

1.2346 

.80008 

.32941 

.00 

.78333 

1.2G02 

.76356 

.32101 

.01 

.7606C 

1.2804 

.77738 

.01375 

.02 

.7960C 

1.3133 

.76146 

.60582 

.63 

.80102 

1.3409 

.74878 

.59783 

.04 

.80766 

1.3062 

.73034 

.68670 

.96 

.81342 

1.3984 

.71611 

.58108 

.06 

.81019 

1.4284 

.70010 

.57362 

.67 

.82489 

1.4662 

.08631 

.66630 

.63 

.8306C 

1.4610 

.67071 

.66702 

.96 

.83003 

1.6237 

.06031 

.54800 

1.00 

.84147 

1.6574 

.64209 

.64030 

Had 

Sin 

Tan 

Cot 

Cob 


Rad. 

Sin 

Tan 

Cot 

Cos 

.00 .( 

10000 

ooooo 

CO 

1.0000 

.01 . 

ilOOG 

.01000 

96.067 

.99995 

.02 . 

I200G 

.02000 

49.093 

.99080 

.03 . 

)3000 

.03001 

33.323 

.00666 

.04 . 

03Q90 

.04002 

24.087 

.00920 

.05 . 

04968 

.06004 

19.983 

.69876 

.06 . 

)6og0 

.00007 

16.047 

.66820 

.07 

16994 

.07011 

14.202 

.09765 

.08 . 

17691 

.08017 

12.473 

.66080 

.09 

08688 

.00024 

11.081 

.00505 

.10 

00983 

.10033 

0.9006 

.06600 

.11 

10078 

.11045 

9.0642 

.66303 

.12 

11971 

.12368 

8.2633 

.99281 

.13 

12003 

.13074 

7.0486 

.06160 

.14 

13954 

.14092 

7.0001 

.66022 

.16 

14944 

.16114 

6.6160 

.08877 

.10 

16D32 

.10138 

6.1006 

.68723 

.17 

10018 

.17100 

6.8266 

.08668 

.18 

17603 

.18107 

6.4904 

.08384 

.19 

18880 

.19232 

6.1667 

.08200 

.20 

19807 

.20271 

4.0332 

.03007 

.21 

20846 

.21314 

4.6017 

.67803 

.22 

21823 

,22362 

4.4719 

.97600 

.23 

.22798 

.28414 

4.2709 

.97337 

.24 

.23770 

.24472 

.4.0804 

.87134 

.26 

.24740 

.26634 

8.6163 

.60861 

.20 

.06708 

.20002 

8.7891 

.00639 

.27 

.26073 

.27676 

3.6133 

,96377 

.28 

.27B3( 

.28766 

3.4770 

.06103 

.20 

.28605 

.20841 

3.3511 

.66824 

.30 

.20662 

.30934 

3.2327 

.66634 

.31 

.3a60( 

.32033 

3.1218 

.06233 

.32 

.3146' 

.33139 

3.0176 

.94024 

.33 

.3246 

.34262 

2.6166 

.94004 

.34 

.3334i 

.36374 

2.8270 

.04276 

.36 

.3420 

.30603 

2.7396 

.03037 

.3( 

.3622 

' .37040 

2.0507 

.93600 

.3! 

.3310 

2 .3878Q 

2.6782 

.93233 

.8! 

.3700 

2 .36641 

2.6037 

.92860 

.39 

.3801 

9 ,41105 

2.4328 

.62401 

. 4 ( 

.3864 

2 ,42276 

2.3082 

.92100 

.4 

.398( 

1 .4346! 

2.3008 

,91712 

.42 

.4077 

9 .4436! 

2.2393 

.91309 

Ai 

.410! 

7 .45862 

2.1804 

.90867 

A‘ 

.4260 

4 .47078 

2.1241 

.90476 

.4 

.4346 

7 .43300 

2.0702 

.90046 

.4 

J .4431 

6 .40546 

2.0184 

.89606 

.4 

’ .4521 

G .6070! 

1.9086 

.89167 

.4 

.4017 

8 .62001 

1.6208 

.88690 

.4 

.4708 

3 .63330 

1.S74S 

.88233 

.5 

0 .4764 

3 .64630 

1.8306 

.87758 

Ra 

d. Sin 

Tan 

Cot 

Cos 
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FUNCTIONS FOR ANGLES IN RADIANS (Continued) 


Rnd. 

Sin 

Tan 

Cot 

Ck)a 


Slid. 

Bin 

Tan 

Cob 

Cos 

1.00 

.84147 

1.6574 

.64200 

.64030 


1.60 

90749 

14.101 

.07091 

.07074 

1.01 


1.5922 

.62806 

.5.3180 


1.61 

00816 

16.428 

.00087 

.06076 

l.U^ 

.85211 

1.6281 

.61420 

.62337 


1,62 

00871 

10.070 

.06084 

.06077 

i.oa 

.86730 

1.UU62 

.60061 

.61482 


1.63 

09017 

24.408 

.04082 

.04070 

1.U4 

.86240 

1.7030 

.58099 

.60622 


1.64 

00963 

32.401 

.03081 

.03079 

1.06 


1.7433 

.57302 

.40757 


1.56 

00078 

48.078 

.02080 

.02079 

1.00 


1.7844 

.66040 

.48887 


1.66 

00904 

02.621 

.01080 

.01080 

1.0'/ 

87720 

1.8270 

.54734 

.48012 


1.67 

L.OOOO 

1266.8 

.00080 

.00080 

l.UB 


1.8712 

.53441 

.47133 


1.58 

.90D9G 

-108.65 

-.00020 

- .00020 

l.UU 

.88003 

1.0171 

.62162 

.46249 


1.60 

90982 

-62.007 

-.01921 

-.01020 

1.10 

.80121 

1.9648 

.60807 

.45300 


i.nn 

.99067 

-34.233 

-.02921 

- .02020 

1.11 

.80670 

2.0143 

.49644 

.44406 


1.61 

.90023 

-26.496 

-.03922 

- .03019 

1,12 

HHHHi 

2.0660 

.48404 

.43568 


1.62 

.09870 

-20.307 

-.04924 

- .04918 

1.18 

.00441 

2.1198 

.47176 

.42006 


1.03 

.00825 

-16.871 

-.06927 

-.06917 

1.14 


2.1750 

.45950 

.41759 


1.04 

.90701 

-14.427 

-.00031 

-.06016 

1.16 

01276 

2.2348 

.44763 

.40840 


1.05 

.90687 

-12.609 

-.07037 

- .07912 

1.16 

01680 

2.2958 

.43558 

.30034 


1,60 

.00002 

-11.181 

-.08044 

- .08009 

1.17 

.02075 

2.3600 

.42373 

.30016 


1.07 

.0050E 

-10.047 

-.00053 

-.00004 

1.18 

.92401 

2.4273 

.41199 

.38002 


1.08'.90404 

-9.120& 

-.10964 

-.10809 

1.19 

ygjjjjl 

2.4079 

.40034 

.37106 


1.09 

.00200 

-8.3402 

-.11077 

-.11802 

leSO 

.03204 

'2.6722 

.38878 

.36236 


1.70 

.90160 

-7.0060 

-.12993 

-.12884 

1.21 

.03502 

2.G603 

.37731 

.35302 


1.71 

.0903! 

-7.1373 

-.14011 

-.13875 

1.22 

.08010 

2.7328 

.36603 

.34366 


1.72 

.08881 

-6.0524 

-.16032 

-.14865 

1.23 

.04249 

2.8108 

.36463 

.33424 


1.73 

.08736 

-6.2281 

-.ieo5( 

-.1585.1 

1.24 

.04673 

2.9119 

.34341 

.32480 


1.74 

.98672 

-6.8636 

-.17084 

-.16840 

1.7,5 

04808 

3.0006 

.83227 

.31532 


1.75 

.98399 

-6.5204 

-.18116 

-.17828 

1.7,5 

05200 

3.1133 

.32121 

.30582 


1.70 

.98216 

-6.2221 

-.iei4S 

-.18808 

1,27 

06510 

3.2236 

.31021 

.20028 


1.77 

.98022 

-4.0534 

-.201BG 

-.10780 

1.28 

06802 

3.3413 

.29028 

.28072 


1.78 

.9782C 

-4.7101 

-.21231 

-.20708 

1.2G 

06084 

3.4672 

.28842 

,27712 


1.79 

.97007 

-4.4887 

-.22276 

-.21746 

1.30 

06356 

3.0021 

.27702 

.26750 


1.80 

.97386 

-4.2863 

-.23330 

-.22720 

i.ai 

.06018 

3,7471 

.26687 

.26786 


1.81 

.97163 

-4.1005 

-.24387 

-.23093 

1.32 

.06872 

3.9033 

.26610 

.24813 


1.82 

.96011 

-3.9294 

-.28446 

-.24003 

1.33 

07115 

4,0723 

.24650 

.23848 


1.83 

.oeosE 

-3.7712 

-.20517 

-.26631 

1.34 

.97348 

4.2666 

.23498 

.22876 


1.84 

.90308 

-3.0245 

-.27690 

-.23600 

1,35 

.97572 

4.4662 

122446 

.21001 


1.86 

.96128 

-3.4881 

-.28009 

-.27669 

1.30 

.9778C 

4.6734 

.21308 

,20024 


1.80 

.95847 

-3.3606 

-.20756 

-.28610 

1.37 

.07001 

4.0131 

,20354 

.19946 


1.87 

.95567 

-3.2419 

-.30846 

-.29476 

1.38 

.08181 

6.1774 

.10316 

.18904 


1.88 

.95263 

-3.1304 

-.31045 

- .30430 

1.30 

.08370 

6.4707 

.18270 

.17981 


1.89 

.94040 

-3.0267 

-.33051 

-.31381 

1.10 

.08546 

6.7070 

.17248 

.16997 


LDO 

.94030 

-2.9271 

-.34104 

-.32320 

1.41 

.0871( 

0.1664 

.10220 

.16010 


1.91 

.9430S 

-2.8341 

-.35284 

-.33274 

1.42 

.08866 

6.5811 

.16196 

.15023 


1.92 

.93D6f 

-2.7463 

-.3641! 

-.34215 

1.48 

.00010 

7.0666 

.14173 

.14033 


1.93 

.9361! 

-2.6632 

-.37549 

-.36163 

1.44 

.09146 

7.6018 

.13165 

.13042 


1.94 

.93262 

-2.6843 

-.38696 

-.36087 

1.46 

.06271 

8.2381 

.12139 

.12050 


1.96 

.02306 

-2.6096 

-.39849 

-.37018 

1.46 

.0038? 

8.9880 

.11126 

.11067 


1.00 

.9252] 

-2.4383 

-.41012 

-.37045 

1.47 

.00402 

9.S374 

.10114 

.10003 


1.U7 

.0213! 

-2.3705 

-.42186 

-.38868 

1.48 

.9058] 

10.983 

.00106 

.09067 


1.98 

.91744 

-2.3058 

-.4336! 

-.39788 

1.49 

.00674 

12.360 

.08097 

.08071 


1.99 

.91341 

-2.2441 

-.44662 

-.40703 

1.50 

.00749 

14.101 

.07091 

.07074 


2.00 

.00930 

-2.1860 

-.46780 

-.41616 

Rad 

Sin 

Tan 

Cot 

Cog 


Rad 

Sin 

Tan 

Cot 

Cos 
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logaeithms of 


i.lL. Bin L. Tpn L. Cot 


L. Cos! |Rad.| L. Sin L. Tan L. Cot | L. Cob | 


.(It - * “ "® 

017,99090 8.00001 
^02 8.30100 8.30109 

,03 8.47706 0.4TO6 

.04 B.00104 6.60226 
,06 8.09879 6.00633 
.038.77789 6.77807 
07 8.84474 8.84681 
'088.90263 8.90402 
.09 8.96360 3.96642 

.10 3.69928 9.00146 
.119,040629.04818 
.129.078149.08127 
.139.112729.11040 
.140.1447ip.l4898 


1.99999 

1.09801 

1.62276 

1.36771 

1.30067 
1.22133 
1.15419 
1.00608 
1.04458 I 
0.90866 ' 
0.96086 , 
9.91873 
0.88300 
0.86102 


0.00000 , 

9.99098 

0.69901 

9.96080 

9.99905 

9.99946 I 
9.69922 
9.99864 1 

O. 96801 , 

P. 90824 


16917440^17937 0.82003 9.00810 
*109*90227^.20785 lo.79216 10.99^2 
*179*2283610 23406 10.76634 19.99869 
0 26292 9 20000 0.74000 9.99293 
10.71898 19.902111 


...98028 

p.68516 

6.98397 

9.98276 

9.98148 


.28l9.28813lo.30688 0.09312 
.219.319029.32807 p.67183 
.229.838919.34961 P.05049 
.239.867899.30948 10.03062 
.249.876039.38800 


.269.303419.40712 
.208.410071.42492 
.27^.42007^.44210 
.289.4414710.45872 
.29g.46020|B.47482 


0.59288 

0.67608 

0.65790 

0.54128 

0.62618 


.309.4705919.49043 P.60967 
.319,484389.60669 15,40441 
.320.497716.82034 
J3 9.61000 9.63409 
,340.628086.64808 


.369.635109.60233 
.306.640886.67506 
.379.668269.68808 
.396.609289.00142 
.396.68000 9.01390 

.409.690429.02013 

,419.000659.03812 

.421.610419.04989 

.431.020009.00146 


9.98010 

9.97879 

9.07737 

9.97691 

9.07440 

9.97284 

9.97123 

9.9096? 

9.90780 

9.90910 


0.37387 
9.30188 
0.36011 

_ 0.33886 

.07282 0.32718 

.68400 0.31000 
1.09600 0.30600 
1,70583 0.29417 
1,71061 0.28349 
.4a|'j.ofzuo,-J.72704 0.27290 

.600.080729.73743 0.20287 9.94320 
IhocI. L. Sin L. Tan L. Cot L. Cos 


.609.08072 0.73743 0.20267 
610.08868 9.74709 0.26231 
*629.090269.76782 0.24218 
'639.703769.70784 0.23210 
.64lo.711080.77774 0.22226 
1.78764 0.21240 
1.70723 0.20277 


9.04329 

9.94089 

9.93843 

9.63691 

9.63334 

9.03071 
9.02801 I 
0.02520 
,J.92246 
9.91967 


49.88092 


.1U9.S0903 6.02646 
.np.814149.9342B 
' .729.819149.04303 
.739.82404|9.96178 

.7^.82886|0.0e061 

,7m.B33666.90923 
.705.838179.67763 
.775942099,98062 
.789.84713,6.90631 
.™9.86147^0.00400 

9.866730.01208 


0.11607 I 
0.11008 
0.10114 
0.00223 
0.08337 

0.07464 19.88367 , 
0.00674 9.87688 


0.03077 

0.02207 

0.01338 

0.00409 

0.06000 


9.80433 , 

9.86024 

0.86007 

9.85182 

0.84748 


.^9.876800.06627 
!865.87068 0.06504 
.879.883280.07384 
.889.886010.03260 
.899.890460.09163 

.919.893940.10043 9.89967 
.919.897360.10037 9.89003 
.929.600700.11835 9.88106 
.936.903970.12739 9.87261 
.046.907170.13648 9.80362 

.96^9.910310.14663 9.86437 
.009.913390.16484 9.84616 
.676.616390.10412 9.83688 
.089.619340.17347 9.82663 9.74587 
.909.62222 0.18289 9.81711 0.73933 

I 1.00 9.92504 0.10240 0.80760 9.73264 | 
L. Sin L. Tnn 1 L. Cot I L. Coe 
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LOGARITHMS OF FUNCTIONS FOR ANGLES 
IN RADIANS (Continued) 





























































































HAVERSIWES 

The following t&blo glvea the Taluos of the havereinea and thoir logarithms for angtoa from 
) to 180° at 10 minute Intervals^ Charaotoristioa of the logarithms nro omitted. 


O' 10' 20' 30' 40' 60' 

YbIuo Log Value Log V^uo Log Value Log Value Log Value Log 
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NilTURiUi OR NAPERIAN LOGARH^HMS 
To find the natural logarithm of a number which 1 b 1/10 or 10 times a num¬ 
ber whose logarithm la given• subtract from or add to the given Logarithm the 
logarithm of 10. 

A 0.00^.99 


•10 should be appended to each logarithm 


N 

.00 

.01 

.02 

.03 

.04 

.05 

.00 

.07 

.08 

.00 

0.0 


SR 





IBTf. 

1FTF 

!»W 




Wj tk 


'Irlv 

:Vixf 


iTtll»; 




0.2 

8.301 



‘nvr 

!«ijX 


IWiH » 

rwi IT 

T. 


0.3 


‘n* T 

*n*i*r 

*n‘Pf 1 

•K^rT 


*r^l * 

tin if; 

talk '■ 

IJnKi3 

0.4 


JE j| 






yj^ 



0.6 


1m 

! M 

iM 

1m 



WB 

MM 

HB|I 

0.6 



) wl>. 

• vT* 

* *?? 


“Ivf'r 

1 Fifl 

■ ^ 

IJrjUil 

0.7 


'riTr 



1 stii! 

iniriiRi 


r rr 



0.8 


'ni'r 

■ "rr 

( :flp 

■ r W* 


•■;PO 

! qT 

< 

aiaikKM 



«lil‘ 

1 iu 

: 

1 (JK* 

iJilM 

iKsf.?! 

i tirii 

% 



D 1.00-10.09 


N 

.00 .01 

,02 

.03 

.04 1 

.06 

.00 

.07 

.08 

.00 

nm 

0.0 0000 0006 

1980 

2066 

8022 

4870 

6827 

6760 

7606 

8618 

i-.i 

9531«Q436 *1333 

*-2222 

*3103 

*3076 

*4842 

*5700 

*6651 

♦7396 


l.l 8232 0062 

0885 

*0701 

*1611 1 

*2314 

*3111 

*3002 

*4086 

*6464 

i.a 

W-Bi IKdWj ITIK 

7703 

8618 

0267 1 

*0010 *0748 

*1481 

*2208 

*2930 

Kwm 

iftiW if.'f* 

6066 

6767 

6464 1 

7166 

7844 

8526 

0204 

0878 

1.5 

ift Vi iTyBI 'tv 

1871 

2527 

3178 

8825 

4460 

6108 

6742 

6378 

1.6 

tftBr. 4^tjlVr| lyli 

8243 

8868 

I^Wi] 

*0078 *0682 

*1282 

*1870 

*2473 

1,7 

Ili.'W: lit**! !?ll 

4232 

4812 

6889 

6062 

6631 

7008 

7661 

8222 

1.8 

Hig r rifMi Ink 

S8S4 *0432 

*0977 

*1619 *2068 *2694 *3127 

•3658 

1.0 

ilRV 1 :l.'wf 'Sfi 

6233 

6762 

6269 

6783 

7294 

7803 

8310 

8813 

2.0 

HIV : I^,W! :iK 


•1784 *2271 *2766 *3287 

*3718 

2.1 

' 'ilC .fill 

5142 

6612 

6081 

6547 

7011 

7473 

7032 

8300 

2.2 

HVn'riBT 'JfLI 

S751 

isma 

•0848 

•1003 

*1536 

*1978 

*2418 

•2865 

2.3 

).8 3201 3726 

4157 

4687 

5015 

5442 

6866 

6289 

6710 

7120 

2.4 

7647 7063 

8377 

8780 

Emil 

9600 

*0016 

*0422 

*0826 

*1228 

2.5 


2426 

2822 

3210 

3500 

4001 

4301 

4770 

5166 

2.0 

6S61 6035 

6317 

EMU 

7078 

7458 

7638 

8208 

6582 

B064 

2.7 


•0063 *0430 

*0796 

*1160 *1623 

*1886 

*2245 

*2604 

2.8 

HTwri^vS: i[i:l 

3674 

4028 


4732 

6082 

6431 

6770 

0126 

2.0 

■arna irl 

7168 


mmm 

5181 

8610 

8856 

9102 

0527 

3.0 

Mil I 

*1186 

*1514 *1841 

*2108 

*2493 

*2817 

3.1 

1.1 3140 3462 

3783 

4103 

4422 

4740 

5057 

5373 

6088 

6U02 

3.2 


6038 

7248 

7567 

7865 

8173 

8479 

8784 

0089 

3.3 

iTi <*! n?, 

9096 

*0207 



*1194 

*1491 

*1788 

*2083 

3.4 


2904 

3256 

3647 

3837 

4127 

4415 

4703 

4000 

3.5 



6130 

6413 

6606 

6976 

7257 

7536 

7816 

3.6 

^H:Vi ;*:kt 

8647 

8023 

0198 

0473 

0740 

*0019 

*0201 

*0563 

3.7 

iKVi :k mil* 

1372 

■RCTl 


2176 

2442 

2708 

2972 

3237 

3.8 

■K illkliWiG 


4286 

4547 

4807 

6067 

6326 

6584 

6841 

3.0 


VliNkl 

6864 

7118 

7372 

7624 

7877 

8128 

8379 

4.0 


0128 

0377 

9624 

0872 

*0118 *0364 

*0610 

*0864 

4.1 

1.4 lOOD 1342 

1585 

1828 


2311 

2652 

2792 

3031 

3270 

4.2 

■Esisig 


4220 

4456 

4602 

4027 

6161 

6305 

5629 

4.3 


6326 

6567 

6787 

7018 

7247 

7476 

7705 

7033 

4.4 

SlfiO 8387 

8614 

8840 

9066 

0200 

0616 

0739 

0962 

0186 

4.5 


0851 

1072 

1293 

1513 

1732 

1051 

2170 

2388 

4.6 

2006 2823 

3030 


3471 

Emu 

3002 

4116 

4330 

464ii 

4.7 

Ml ■ 1 

6181 

5303 

5604 

6814 

6025 

6235 

6444 

6663 

4.8 

6862 7070 

7277 

7485 


7898 

8104 

8300 

8615 

8710 

4.0 


0331 

WliMl 

0737 

0930 

*0141 

*0342 

*0543 

*0744 

5.0 

m.litli n 

1343 

1642 

1741 

1930 

2137 

2334 

2631 

2728 

5.1 

iM n >T rol 

3316 

3511 

3706 

8900 

4004 

4287 

4481 

4B73 

6.2 

im: 


6441 

6632 

5823 

6013 

6203 

6303 

0682 

6.3 


7147 

7336 

7623 

7710 

7800 

8083 

8200 

840& 

5.4 


0010 

0194 

0378 

[MihTigl 

0746 

0028 *0111 

*0203 

-1 
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NATURAL LOGARITHMS 

B 1.00-10.09 (CancI udcd) 


N 

.00 . 01 .02 . 03 

.04 

.06 

.00 

.07 

.08 

.09 

B.5 1 

.7 047B 06S6 0838 1019 

SESI 

1380 

1600 

1740 

1919 

2093 

6 6 

2277 246B 2633 2811 

2QS8 II 

3166 

3342 

.3510 

3696 

3871 

6.7 

4047 4222 4307 4672 

4746 

4020 

5004 

6207 

5440 

6613 

6.8 

67BB 6968 6130 6302 


6044 

0815 

6086 

7168 

7326 

5.9 

^BTTTBiTiTiT Mi / 1 

8171 

8330 

8607 

8075 

8842 

QQ09 

6.0 


9840 

"‘0006 

‘0171 

*0336 

*0800 *0665 

6.1 1 


1482 

1646 

1808 

1070 

2132 

2204 

6 2 

2466 2616 2777 2938 

3008 

3268 

3418 

3578 

3737 

3B0G 

6.3 

4066 4214 4372 4530 

4088 

4845 

6003 

61C0 

6317 

6473 

6.4 

6630 6786 6942 6007 

6253 

6408 

6563 

6718 

0872 

7020 

6.6 

^■rTPTIVEur^BTTFv^HrTifiH 

msm\ 

7047 

8000 

8261 

8403 

8666 

6.0 


9311 

0462 

0612 

0762 

9912 *^001 

khl 


[iKiMI 

0054 

1102 

1260 

1398 

1545 

KM 

■HI 

2279 

2425 

2571 

2710 

2862 

3007 

0.0 

^^ErToKunv^KiTr^R^uiB 

3730 

3874 

4018 

4162 

4305 

4448 

7.0 


5161 

6303 

6446 

6580 

6727 

6869 

7.1 

11 f 4 ■; 1 fl 

6671 

6711 

6851 

6901 

7130 

7209 

7.2 


7062 

8100 

8238 

8376 

8613 

8660 

7.8 

8787 8924 9061 9198 

9334 

9470 

0606 

9742 

0877 *0013 

7.4 


0687 

0821 

0956 

1080 

1223 

1367 

7.B 

1490 1624 1767 1890 

2022 

2156 

2237 

2419 

2561 

2633 ' 

7.6 


3340 

3471 

3001 

8732 

3862 

3902 

7.7 

4122 4262 4381 4611 

4640 

4760 

4898 

6027 

6166 

6284 

7,8 ’ 

6412 6640 6668 6796 

6924 

6051 

6170 

6306 

6433 

6560 

7.9 


7191 

7317 

7443 

7568 

7604 

7819 



8443 

8687 

8691 

8816 

8030 

0003 

8.1 


9879 

0802 

9924 *0047 

*0160 • *0201 

8.2 

1 ^ 4 111.lll Vai 11 

E^uSl 

1021 

1142 

1263 

1384 

1605 

a.a 

1628 1746 1860 1988 

2106 

2226 

2346 

2466 

2586 

2704 

8.4 

2823 2942 8061 3180 

S2BB 

3417 

3635 

3663 

3771 

3880 

8.B 

4007 4124 4242 4369 

4476 

4693 

4710 

4827 

4043 

6000 

8.6 


6640 

6760 

6871 

6987 

6102 

6217 

8.7 

6332 6447 6662 6677 

6701 

6006 

7020 

7134 

724S 

7301 

8.8 

7476 7589 7702 7810 

7929 

8042 

8166 

8207 

8380 

8403 

s.o 

1 lYiv^Tri‘M~rrri 

9064 

9106 

9277 

9380 

9600 

9611 

9.0 

I^^HTTEKWKKT^^EuTTKZiTiTiTiKinnTiV 
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*0607 

*0717 
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\VMfM% LVAllIK iI <V 

1266 

1376 

1486 

1694 

1703 
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6.2 

IlHlB • JiwJiU 1 1: 
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2462 

2670 

2078 

2786 

2894 



3431 

3633 

3645 

3761 

3868 

3005 

9.4 

V J V'(Irlr^VvTlT^VTTfl 

4496 

4001 

4707 

4813 

4018 

6024 

9.5 

6120 6234 6330 5444 


5664 

6769 

6863 

6968 

0072 

O.B 


6502 

eeoD 

0799 

6003 

7000 

7109 


'.t*. 

7024 

7727 

7820 

7932 

8034 

8136 

9.8 


8646 

8747 

8840 

8060 

9061 

9152 

9.9 


9667 

0767 

9868 

9068 

*0088 *0168 

10.0 


0668 

0767 

0867 

0066 

1066 

1164 


C lO-BO 

N 

0 12 3 

4 

8 

6 

7 

8 

0 

1 



2 

iHfrl^&VrnmTfrtSfrfrMirm 


3 
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80666 82804 86016 87120 89182 
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Ewl#Ktupt!il:VKi.UilM!a 
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NATURAL LOGARITHMS 


D 100-1109 


N 

0 

1 

2 

3 

4 

6 

6 

7 

8 

g 

11 

4.6 0617 

1612 

2407 

3473 

4439 

6390 

6344 

7283 

8213 

0136 

Kf 

4,7 0048 

0953 

1850 

2739 

3020 

4403 

6369 

0217 

7068 

7912 

■ 3 

8749 

9579 *0402 *1218 *2028 ^ 

•2831 *3628 *4419 *6203 *5981 


4.8 6753 

7520 

8280 

0035 

9784 " 

=0527 =*1266 =*1998 =*2726 '*3447 

14 

4.9 4164 

4876 

5583 

6284 

6981 

7073 

8361 

9043 

9721 =*0395 

15 

6.0 1064 

1728 

2388 

3044 

3605 

4343 

4086 

5626 

6260 

6800 

16 

7517 

8140 

8760 

0375 

0087 ‘ 

►0505 *1100 *1709 *2396 *2000 

17 

6.1 3680 

4106 

4740 

6320 

5906 

6470 

7048 

7616 

8178 

8739 

lU 

0296 

9860 *0401 *0949 *1494 ’ 

*2036 *2676 *3111 *3644 *4176 

19 

6.2 4702 

5227 

5760 

0269 

0780 1 

7300 

7811 

8320 

8827 

0330 

El 

0832 *0330 *0827 *1321 *1812 1 

*2301 *2788 *3272 *3764 *4233 

Hi 

6.3 4711 

5186 

5650 

6120 

6598 1 

7064 

7528 

7090 

8450 

8907 

HI 

9363 

9816 *0268 *0717 *1166 1 

*1610 *2053 *2405 *2935 *3372 

Kl 

6.4 3808 

4242 

4674 

5104 

5532 

5050 

0383 

6806 

7227 

7040 

24 

8064 

8480 

8894 

0306 

9717 

*0126 *0633 =*0930 '*1343 *1746 


6.6 2146 

2646 

2043 

3330 

3733 

4120 

4518 

4008 

5206 

5683 


6068 

6462 

6834 

7216 

7695 

7973 

8350 

8726 

0009 

0471 
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0842 =*0212 =*0580 =*0047 ’ 

*1313 

♦1077 

*2040 = 

*=2402 ' 

*2762 *3121 


6.6 3470 
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4191 

4546 

4807 
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5500 

6948 

0206 
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29 
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8017 

8358 
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0030 

0373 
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*0044 

30 

6.7 0378 
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1043 

1373 

1703 1 

2031 

2359 

2685 

3010 

3334 


3867 

3970 

4300 

4620 

4030 1 
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6800 

6206 

6619 


6832 

7144 

7466 

7766 

8074 

8383 
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8006 
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Kg 
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=*0814 =*1114 

*1413 

*1711 *2008 *2306 *2000 

ii 

6.8 2896 

3188 

3481 

3778 

1064 

4364 

4644 

4032 

5220 

6607 

3S 

6703 

6070 

0363 

6647 

6930 

7212 
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7774 
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9440 

9715 
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*1080 

^B!t9 
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1880 
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2603 

2969 

8226 

8480 

3764 


4017 

4280 
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6064 

6324 

6684 

6842 
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6368 

KM 

0616 

6871 

7126 

7381 

7636 

7889 

8141 

8894 

3646 

8890 


0146 

9306 

9646 

0804 =*0141 

*0380 

*0636 *0881 *1127 

*1372 


6.0 1616 

1869 

2102 

2346 

2587 

2828 

3069 

3309 

3548 

3787 


4025 

4263 

4501 

4737 

4973 

5200 
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6078 

5912 

6140 
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6611 

6843 

7074 

7304 

7635 

7764 

7903 

8222 

8460 

44 

8677 

8904 

0131 

0367 

0582 

9807 

*0032 *0266 *0479 

+0702 

4S 

6.1 0926 
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1589 
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2249 

2468 

2087 

2006 

46 
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3340 

3556 

3773 
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4204 

4419 

4633 

4847 
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47 
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5010 
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0961 
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48 
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49 
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61 

3441 

3637 

3832 

4028 

4222 
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4804 
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62 
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6767 
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7288 
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56 
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3160 
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4388 
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4564 

4730 

4914 
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52G3 

6437 

5611 

5784 

6937 
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8688 
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1V4TIIRAL LOGARITHMS 

D 100-1109 (Concluded) 


60 

61 

62 

63 

64 


60 

87 

ea 


70 

71 

72 

73 

74 1 

75 

76 

77 

78 
78 

60 

81 

82 

88 

84 


86 

87 

88 


6 3 9683 9869 *0026 *0192 *(BS7 
6’. 4 1346 1510 1073 1836 1909 

2072 3133 3294 3456 3616 
4672 4731 4889 5047 6206 
6147 6303 6469 8814 6770 

7607 7861 8004 8168 8311 
I 9224 9376 9527 9677 9828 

8 6 0728 0877 1026 1175 1323 

' ® 2209 2368 2603 2649 2708 

3689 3814 3969 4103 4247 

6108 6261 6393 6836 6078 
6626 6667 0808 6948 7088 
7026 8064 8203 8341 8479 
9304 9441 9678 9716 0851 
I 0666 0800 0936 1070 1204 

2007 2141 2274 2407 2839 
3483 3696 3726 3867 
4639 4769 4898 6028 6167 
6929 6068 6186 6313 6441 
7203 7330 7466 7682 7708 

8461 8688 8711 8836 8060 
9703 9827 9980 *0073 *0198 
1 7 0930 1062 1174 1296 1417 
2143 2263 2383 2803 2823 
3340 3469 3678 3697 3816 

4624 4041 4769 4876 4993 
6693 6809 6926 6041 8167 
6849 6964 7079 7194 7308 
7992 8106 8219 8333 8446 
9122 9234 9347 9469 9871 


6.8 0239 0361 
1344 1464 
2437 2646 
3618 3626 
94 I 4688 4694 


90 

91 

92 


6646 6761 
6693 6797 
7730 7833 
8766 8867 
9770 9871 


0461 0672 0683 
1664 1074 1783 
2666 2763 2871 
3733 3841 3948 
4801 4907 6013 

6867 6901 6066 
6901 7006 7106 
7930 8038 8141 
8969 9061 9163 
9972 *0073 *0174 


6 


8 


*0623 *0688 *0863 *1017 *1182 
2102 2326 2487 2649 2811 

3775 3936 4096 4264 4413 

6362 6620 6077 6834 6990 

0925 7080 7236 7386 7643 

8464 8010 8768 8920 9072 

0979 *0120 *0279 *0429 *0678 

1471 1610 1767 1915 2062 

2042 3088 3233 3370 3624 

4391 4535 4079 4822 4966 

6820 6902 0103 6244 6386 

7228 7368 7608 7847 7786 

8617 8755 8893 0030 0167 

0087 *0123 *0269 *0394 *0630 

1338 1473 1607 1740 1874 

2672 2804 2030 3008 3200 

3988 4118 4240 4370 4606 

6280 6416 6644 6073 6801 

6568 0006 6823 6960 7077 

7834 7960 8085 8211 8330 ' 

, 9084 0208 9332 9460 0580 

*0319 *0441 *0664 *0680 *0808 
1638 1660 1780 1901 2022 

2743 2863 2982 3102 3221 

8934 4062 4170 4288 4400 

6110 6227 6344 6460 6677 

9273 6388 6604 6619 6734 

7422 7637 7661 7766 7878 

8659 8672 8784 8897 9010 

0682 9794 9006 *0017 *0128 

0703 0904 1014 1124 1235 

1892 2002 2111 2220 2329 

2079 3087 3196 3303 3411 

4066 4162 4268 4376 4482 

6118 6224 6330 6435 6641 


95 

96 

97 

98 


100 

101 
102 

103 

104 


105 6856 5760 6845 6940 6036 

106 6602 6607 6701 0886 0970 

107 7641 7635 7728 7821 7016 

108 8472 8664 8667 8749 8841 

100 9303 0486 9577 9668 9700 

110 7.0 0307 0307 0488 0679 0670 


6.0 0776 0876 0975 1076 1176 

1771 1870 1908 2067 2166 

2766 2864 2062 3049 3147 

3731 3828 3026 4022 4110 

4608 4794 4800 4988 6031 


6171 6276 0330 0486 6680 

7213 7316 7420 7623 7626 

8244 8346 8449 8651 8663 

9284 0366 0467 9608 9600 

1*0274 *0376 *0475 *0676 *0876 

1274 1374 1473 1672 1672 

2264 2363 2461 2660 2668 

3246 3342 3440 3537 3634 

4216 4312 4400 4606 4001 

5177 6273 6368 6404 6669 

6130 0224 6310 6414 6608 

7073 7107 7261 7364 7448 

3008 8101 8103 8286 8370 

8934 9026 0118 .9210 9302 

9861 9942 +0033 *0126 *0216 

0760 0851 0041 1031 1121 


N 


2 


3 


8 


9 
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EXPONENTIAL FUNCTIONS 


X 

c* Logio(c*) 

e-. 1 

X 

e* Logio(fl*) 


0.00 

1.0000 0.00000 

1.oooooo 

0.50 

1.64S7 0.21716 

0.600531 

0.01 

1.0101 .00134 

0.090060 

0.61 

1.6053 .22149 

.000496 

0.02 

1.0202 .OOSGO 

.980199 

0.52 

1.6820 .22583 

.594521 

0.03 

1.0305 .01303 

.970446 

0.63 

1.6089 .23018 

.688606 

0.04 

1.0408 .01737 

.900789 

0.64 

1.7100 .23452 

.682748 

0.05 

1.0613 0.02171 

0.06122Q 

0.55 

1.7333 0.23880 

0.676950 

O.OG 

1.0U18 .02600 

.041705 

0.56 

1.7507 .24320 

,671209 

0.07 

1.0726 .03040 

.032394 

0.67 

1.7083 .24766 

.666525 

0.06 

1.0833 .03474 

.023110 

0.58 

1.7800 .25189 

.669898 

0.00 

1.0042 .03000 

.913931 

0.50 

1.8040 .26623 

.654327 

0.10 

1.1062 0.04343 

0.904837 ! 

bmS 

1.8221 0.20068 

0.648812 

0.11 

1.1163 .04777 

.895834 

0.61 

1.8404 .26492 

.643361 

0.12 

1.1276 .06212 


0.62 

1.868D .20020 

.637944 

0.13 

1.1388 ,05046 

.878095 

0.63 

1.8776 .27361 

.632692 

0.14 

1.1503 .00080 

.800358 

0.64 

1.8966 .27706 

.627202 

0.15 

1.1618 0.00614 

0.860708 

0.05 

1.9166 0.28220 

0.522040 

0.16 

1.1736 .06640 

.862144 

Eima 

1.9348 .28GQ3 

.610861 

0.17 

1.1853 .07383 

.843006 

0.07 

1.9542 .29008 

.511709 

0.18 

1.1972 .07817 

.835270 

0.08 

1.9739 .29632 

.60GG17 

0.19 

1.2092 .03252 

.820059 


1.9037 .29000 

.601670 

0.20 

1.2214 0.08686 

0.818731 

0.70 

2.0138 0.30401 

0.406685 

0.21 

1.2337 .09120 

.810684 

0.71 

2.0340 .30836 

.491644 

0.22 

1.2461 .00664 

.802619 


2.0644 .31269 

.480762 

0.23 

1.2586 .00980 

.704634 

[Kyi -1 

2.0761 .31703 

.481900 

0.21 

1.2712 .10423 

.730028 

Hi 

2.0960 .32138 

.477114 

0.2S 

1.2840 0.10857 


0.7S 

2.1170 0.32872 

0.472367 

0.20 

1.2060 .11292 


2.1383 .33006 

.467066 

0.27 

1.3100 .11726 

.763379 

0.77 

2.1698 .33441 

.463013 

0.28 

1.3231 .12160 

.766784 

0.78 

2.1816 .33875 

.468400 

0.29 

1.3364 .12596 

.748204 

0.79 

2.2034 .34309 

.463846 

0.30 

1.3409 0.13029 

0.740618 

mu 

2.2266 0,34744 

0.440320 

0.31 

1.3034 .13463 

, 733447 

1 0.81 

2.2479 .36178 

.444858 

0.32 

1,3771 .13897 

.720140 

0.82 

2.2706 .35612 

.440432 

0.33 

1.3910 .14332 

.718924 

1 0.83 

2.2933 .36040 

.430040 

J.34 

1.4049 .14700 

.711770 

0.84 

2.3164 .36481 

.431711 

0.36 

1.4191 0.16200 


1 0.86 

2.3396 0.30015 

0.427416 

0.3(S 

1.4333 .16035 

1 .00707G 

1 0.86 

2.3632 .37349 

.423102 

0.37 

1.4477 .1U009 


1 0.87 

2.3809 .37784 

.418052 

0.3S 

1.4623 .10503 


1 0.88 

2.4100 .38218 

.414/63 

0.30 

1.4770 .16037 

.077057 

0.80 

2.4351 .38662 

.410066 

0.40 

1.4918 0.17372 

0.070320 

K il 

2.4606 0.39087 

0.400570 

0.41 

1.6068 .17806 

.003060 

:E :i 

2.4843 .30521 

.402524 

0.42 

1.5220 .18240 

. 667047 

E 2 9 

2.6093 .39065 

.398510 

0.43 

1.6373 .18076 

niTil 

n 0.93 

2.5346 .40389 

.304654 

0.44 

1.S627 .10109 



2.6000 .40824 

.390628 

0.45 

1.6683 0.19643 

0.637028 


2.6857 0.41268 

0.386741 

0.46 

1 5841 .10978 

.031284 

!■! 

2.0117 .41092 

.382803 

0.47 

1.0000 .20412 

■liliilU 

III !y 

2.6370 .42127 

.370083 

0.48 

1 6101 .20840 

.618783 

Ilf 

2.6646 .42661 

.376311 

0.4G 

1.0323 .21280 


m i£ 

2.0012 .42906 

.371677 

0.60 

1,8487 0.21716 


1 

2.7183 0.43429 

0.367879 
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EXPONENTIAL FUNCTIONS (Continued) 


X 

«• LogmCe”) 

e~‘ 

X 

e* LoeioCe”) 

e~* 


2.7183 0.13420 

0.367370 

1.S0 

4.4817 0.06144 

0.223130 

K3<)l| 

2.7450 .13804 

.364219 

1.61 

4.6207 .66673 

.220910 


2.7732 .14208 

.300696 

1.52 

4.6722 .60013 

.218712 

1.03 

2.8011 .44732 

.367007 

1.53 

4.0132 .06447 

.210630 

i.04 

2.8202 . 451G7 

.363466 

1.54 

4.6046 .66881 

.214381 

RPII 

2.8B77 0.46801 

0.340038 

1.55 

4.7116 0.67310 

0.212243 

KvffrVI 

2.8804 . 40036 

.846466 

1.56 

4.7688 .07750 

.210136 

Kvi^n 

2.9154 .40470 

,343000 

1.57 

4.8060 .68184 

.208046 


2.0447 .40904 

.330600 

1.53 

4.8660 .68610 

.206076 

BkUI 

2.0743 .47333 

.336216 

1.69 

4.9037 .60063 

.203920 


3.0042 0.47772 

0.332871 

1.00 

4.0530 0.00487 

0.201807 

Biiifll 

3.0344 . 48207 

.329669 

1.61 

6.0028 .09021 

.109888 


3.0049 . 48641 

.826280 

1.62 

5.0631 .70360 

.197800 

1.18 

3.0907 .49076 

.323033 

1.63 

6.1030 .70700 

.105930 

i.id 

3.1268 .40610 

.310819 

1.04 

6.1662 .71224 

.103980 

1.1S 

3.1682 0.49044 

0.31663? 

1.0S 

6.2070 0,71660 

0.192060 

1.10 

8.1809 .60378 

.313486 

1.66 

6.2593 .72003 

.190180 

1.17 

3.2220 .60312 

.310357 

1.67 

6.3122 .72627 

.133247 

1.18 

3.2644 .61247 

.307279 

1.68 

6.8660 .72061 

.130374 

1.19 

3.2871 .61681 

.304221 

1.69 

6.4196 .73306 

.134620 

i.ao 

8.3201 0.62116 

0.301194 

1.70 

6.4730 0.73830 

0.132034 

1.21 

3.3636 .62660 

.208107 

1.71 

6.6290 .74204 

.180860 

1.22 

3.3872 .62984 

.206230 

1.72 

6.6846 .74609 

.179066 

1.23 

3.4212 .63418 

.292293 

1.73 

6.6407 .76133 

.177284 

1.24 

3.4666 .63863 

.289384 

1.74 

6.6973 .76667 

.176620 

i.as 

8.4003 O:64287 

0.286506 

1.76 

6.7648 0.76002 

0.173774 

1.20 

3.6264 .64721 

.283664 

1.70 

6.8124 .76430 

.172046 

1.27 

3.6609 .66166 

.280832 

1.77 

6.8709 .76870 

.170333 

1.28 

3.6960 .66690 

.278037 

1.78 

6.0200 .77304 

.108638 

1.29 

3.0328 .66024 

.276271 

1.79 

5.0896 .77780 

.106060 

1.80 

3.6003 0.66468 

0.272632 

1.80 

6.0496 0.78173 

0.106200 

1.31 

3.7062 .60893 

.269820 

1.81 

6.1104 .78607 

.163664 

1.32 

3.7434 .67327 

.267135 

1.82 

0.1719 .70042 

.162026 

1.33 

3.7810 . 67761 

.284477 

1.83 

6.2330 .7047(1 

.100414 

1.34 

3.8190 .68106 

.201846 

1.84 

6.2906 .79910 

.168817 

1.3S 

3.8574 0.58630 

0.260240 

1.86 

6..3698 0.80344 

0.157237 

1.86 

3.3962 .59064 

.256061 

1.86 

8.4237 .80770 

.166673 

1.37 

3.9354 .69498 

.254107 

1.87 

0.4883 .31213 

.154124 

1.38 

3.9740 .69933 

.261679 

1.88 

6.6635 .81647 

.152500 

1.89 

4.0140 .60367 

.240075 

1.89 

6.0104 .82082 

.161072 

1.10 

4.0062 0.00801 

0.240697 

1.90 

6.6869 0.82616 

0.140609 

1.41 

4.0960 . 01236 

.244143 

1.91 

6.7631 .82960 

.148080 

1.42 

4.1371 .61676 

.241714 

1.92 

6.8210 .83385 

.146607 

1.43 

4.1787 . 02104 

tiTirn 


6.8896 .83810 

.146148 

1.44 

4.2207 . 62633 

IHKSiyy 

liiU 

6.9638 .84263 

.143704 

1.13 

4.2631 0.62073 

0.234670 

i 1.96. 

7.0287 0.84087 

0.142274 

1.4C 

4.3060 .63407 

.232280 

ICES 

7.0993 .85122 

. 140858 

1.4*2 

4.3492 .03841 

.229925 

1.97 

7.1707 .88866 

. 130457 

1.4£ 

4.3920 .64276 

.227038 

1.08 

7.2427 .86000 

. 138009 

1.4E 

4.4371 .64710 

.225373 

i.gg 

7.3156 .80426 

' .130696 

1.6C 

4.4817 0.66144 

0.223130 

2.00 

7.3891 0.80860 

0.135336 
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EXPONENTIAL FUNCTIONS (Continued) 


X 

0* Loeio(«*) 

0"* 

X 

e* LogioCsO 

e“* 

2.00 

7.3891 0.30869 

0.136336 

2.50 

12.182 1.08674 

0.082085 

2.01 

7.4033 .87293 

.133080 

2.61 

12.306 1.09008 

.081268 

2.02 

7.6383 .87727 

.132066 

2.62 

12.420 1.09442 

.080400 

2.03 

7,0141 .88102 

.131336 

2.53 

12.564 1.09877 

.070059 

2.04 

7.0900 .88590 

.130029 

2.51 

12,680 1,10311 

.078806 

2.06 

7.7079 0.89030 

0.128736 

2.65 

12.807 1.10746 

0.078082 

2.00 

7.8460 .89406 

. 127454 

2.56 

12.930 1.11170 

.077305 

2.07 

7.0248 .80800 

.120186 

2.67 

13.000 1.11614 

.070536 

2.08 

8.0046 .90333 

.124930 

2.58 

13.107 L.12043 

.076774 

2.00 

3.0349 .00703 

.123687 

2.69 

13.330 1.12482 

.076020 

2.10 

8.1002 0.91202 

0.122456 

2.00 

13.464 1.12017 

0.074274 

2.11 

8.2482 .01036 

.121238 

2.61 

13.600 1.13351 

.073535 

2.12 

8.3311 .92070 

.120032 

2.62 

13.736 1,1.378.6 

.072803 

2.13 

8.4149 .92606 

.118837 

2.63 

13.874 1.14219 

.072078 

2.14 

8.4994 .02930 

.117655 

2.64 

14.013 1.14C54 

.071301 

2.16 

8.6840 0.03373 

0.110484 

2.65 

14.154 1.15088 

0.070661 

3.16 

8.0711 .03808 

.116326 

2.66 

14.296 1.16822 

.069948 

2.17 

8.7683 .04242 

.114178 

2.67 

14.440 1.16967 

.060262 

2.18 

8.8403 .94076 

.113042 

2.68 

14.686 1.16391 

.058503 

2.19 

8.0362 .06110 

.111017 

2.00 

14.732 1.16825 

.067881 

2.20 

0.0260 0.06645 

0.110803 

2.70 

14.880 1.172GO 

0.007206 

2.21 

0.1167 .0.6970 

.109701 

2.71 

15.029 1.17694 

.0G6637 

2,22 

9.2073 .08413 

.108600 

2.72 

16.180 1.18128 

.065876 

2.23 

9.2999 .90848 

.107628 

2.73 

16.333 1.185C2 

.006219 

2.24 

9.3033 .97282 

.100460 

2.74 

16.487 1.18097 

.004670 

2.25 

0.4877 0.97716 

0.106300 

2.76 

16.043 1.19431 

0.063028 

2.20 

9.6831 .98161 

.104350 

2.70 

16.800 1.10806 

.003292 

3.27 

9.0794 .98586 

.103312 

2.77 

16.960 1.20800 

.002062 

2.28 

9.7707 .99019 

.102284 

2.78 

10.119 1.20734 

.062039 

2.20 

9.8749 .99463 

.101260 

2.70 

16.281 1.21108 

.001421 

2.30 

0.9742 0.90888 

0.100260 

2.80 

16.445 1.21602 

0.000810 

2.31 

10.074 1.00322 

.099301 

2.81 

10.010 1.22037 

.000206 

2.32 

10>176 1.00766 

.098274 

2.82 

10,777 1.22471 

.059006 

2.33 

10.278 1.01191 

.097200 

2.83 

10.046 1.22906 

.069013 

2.34 

10.381 1.01626 

.090328 

2.84 

17.110 1.23340 

.068420 

2.36 

10.486 1.02050 

0.006300 

2.86 

17.288 1.23774 

0.057844 

2.30 

10.601 1.02493 

.094420 

2.86 

17.402 1.24208 

.057200 

2.37 

10.097 1.02928 

.093481 

2.87 

17.037 1.24043 

.060699 

2.33 

10.806 1.03302 

.002651 

2.88 

17.814 1.26077 

.080136 

2.30 

10.913 1.03706 

.091630 

2.80 

17.603 1.26611 

.056576 

2.40 

11.023 1.04231 

0.090718 

2.00 

18.174 1.26046 

0.065023 

2.41 

11.134 1,04066 

.089816 

2.01 

18.367 1.26380 

.064476 

2.42 

11.246 1.05090 

.088022 

2.92 

18.641 1.20814 

.053034 

2.43 

11.360 1.06634 

.088037 

2,93 

18,728 1.27248 

.063397 

2.44 

11.473 1.06008 

.087101 

2.04 

18.91G 1.27683 

.062866 

2.46 

11.688 1,06402 

0.080294 

2.06 

19.106 1.28117 

0.062340 

2.46 

11,706 1.06836 

.086435 

2.00 

19.298 1.28661 

.051810 

2.47 

11.822 1,07271 

.084686 

2.97 

19.402 1.28986 

. 061303 

2.48 

11.941 1,07706 

.083743 

2.08 

19.688 1.20420 

. 060703 

2.40 

12.001 1.08139 

.082010 

2.99 

10.886 1.29854 

.060287 

2.60 

12.182 1,08674 

0.0S20S5 

in 

20.080 1.3028B 

0.049787 
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EXPONENTIAL FUNCTIONS (Continued) 


* 1 

a* TjOgio(fl*) 

fi-a 1 

X 

a* Logio(a<) 

a”» 

3.00 

20.030 1.30288 

0.040787 

3.50 

.33.116 1.62003 

0.030197 

3.01 

20.287 1.30723 

.049202 

3.51 

33.448 1.52437 

.020807 

8.02 

20.491 1,31167 

.048801 

3.52 

33.784 1.62872 

.029609 

3.03 

20.607 1.31891 

.048310 

3.53 

34.124 1.63306 

.020306 

3.04 

20.005 1.3202G 

,047835 

3.64 

34.467 1.53740 

.020013 

3.06 

21.116 1.32460 

0.047360 

3.55 

34.813 1.64176 

0.028725 

3.00 

21.328 1.32804 

.040888 

3.50 

35,103 1.54000 

.028439 

3.07 

21.642 1.33328 

.040421 

3.67 

35.617 1.56043 

.028156 

3.0B 

21.768 1.33703 

.046060 

3.58 

36.874 1.6S477 

.027876 

3.00 

21.977 1.34107 

.046602 

3.60 

30.234 1.55912 

.027698 

3.10 

22.108 1.34031 

0.045049 

3.00 

30.508 1.60340 

0.027324 

3.11 

22.421 1.36000 

.044601 

3.01 

36.966 1.56780 

.027062 

3.12 

22.046 1.36600 

.044167 

3.02 

37.338 1.67216 

.026783 

3.13 

22.874 1.36034 

.043718 

3.Q3 

37.713 1.67040 

. 026610 

3.14 

23.104 1.30303 

.043283 

3.04 

38.002 1.68083 

.026262 

3.16 

23.386 1.30803 

0.042853 

3.05 

38.476 1.68617 

0.025991 

3.1Q 

23.571 1.87237 

.042420 

3.60 

38.801 1.68052 

.028733 

8.17 

23.807 1.37671 

.042004 

3.67 

89.252 1.59380 

.026470 

3.18 

24.047 1.38100 

.041680 

3.08 

36.640 1.69820 

.026223 

a.io 

24.288 1.38640 

.041172 

3.06 

40.046 1.60286 

.024972 

3.20 

24.633 1.38974 

0.0407Q2 

3.70 

40.447 1.00089 

0.024724 

3.21 

24.770 1.30400 

.040357 

3.71 

40.864 1.61123 

.024478 

3.22 

26.028 1.30843 

.030955 

3.72 

41.264 1.61668 

.024234 

3.23 

26.280 1.40277 

.039667 

3.73 

41.679 1.01992 

.023993 

3.24 

26.634 1.40711 

.039104 

3.74 

42.008 1,02426 

.023764 

3.26 

26.700 1.41146 

0.OT8774 

3.75 

42.621 1.62860 

0.023518 

3.26 

26.060 1.41580 

.038388 

3.70 

42.048 1.03306 

.023284 

3.27 

26.311 1.42014 

.038000 

3.77 

43.380 1.03729 

.023062 

3.28 

26.676 1.42440 

.037628 

3.78 

43.816 1.64103 

.022823 

3.29 

26.843 1.42883 

.037264 

3.79 

44.266 1.G45D8 

.022596 

3.30 

27.113 1.43317 

0.030883 

3.80 

44.701 1.65032 

0,022371 

3.31 

27.386 1.43761 

M'l.MUl 

3.S1 

46.160 1.06406 

.022148 

3.82 

27.660 1.44186 

.036163 

3.82 

46.604 1.05900 

.021928 

3.33 

27.938 1.44620 

.036793 

3.83 

40.063 1.06336 

.021710 

3.34 

28.210 1.45054 

.036437 

3.84 

40.525 1.007(30 

.021494 

3.36 

28.603 1.46480 

0.036084 

3.85 

46.993 1.67203 

0.021280 

3.36 

28.789 1.46923 

.034736 

3.86 

47.466 1.6763B 

.021008 

3.37 

20.070 1.40367 

.034390 

3.87 

47.042 1.(38072 

.020858 

3.38 

20.371 1.40702 

.034047 

3.88 

48.424 1.08600 

.020661 

3.30 

29.006 1.47220 

.033709 

3.80 

48.911 1.68041 

.020446 

3.40 

29.064 1.47000 

0.033373 

wm 

49.402 1.09375 

0.020242 

3.41 

30.265 1.48004 


3.91 

40.800 1,09809 

.020041 

3.42 

30.609 1.48629 

.032712 

3.92 

50,400 1.70243 

.019841 

3.43 

30.877 1.48063 

.032387 

teKtKl 

60.907 1.70078 

.010044 

3.44 

31.187 1.40307 

,032006 

3.94 

61.419 1.71112 

.019448 

3.46 

31.600 1.40S32 

0.031746 


61.935 1.71546 

0.019266 

3.40 

81.317 1.60266 

.031430 

3.00 

62.467 1.71981 

.019003 

3.47 

32.137 1.60700 

.031117 

3.97 

62.986 1.72416 

.018873 

3.48 

32.460 1.61134 

.030807 

3.98 

63.617 1.72849 

.018086 

3.49 

32.786 1.51500 


3.99 

54.065 1.73283 

.018500 

3.60 

33.116 1.52003 


4.00 

64,898 1.73718 

0.018316 
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EXPONENTIAL FUNCTIONS (Continued) 


X 

e* LogioCc'*) 


X 

0X LogioCfl') 

fl"* 

1.00 

64.608 1.73718 

0.018316 

4.60 

00.017 1.06433 

0.011100 

4.01 

66.147 1.74162 

.013133 

4.61 

90.922 1.96867 

.010098 

4.02 

65.701 1.74680 

.017053 

4.62 

91.836 1.96301 

.010880 

4.03 

5U.261 1,76021 

.017774 

4.63 

92.769 1.90735 

.010781 

4.04 

60.820 1.76455 

.017507 

4.64 

93.091 1.97170 

.010673 

4.0S 

67.307 1.76889 

0.017422 

4.66 

04.032 1.07004 

0.010667 

4.00 

67.074 1.70324 

.017240 

4.66 

95.583 1.08038 

.010452 

4-07 

68.567 1.70768 

.017077 

4.67 

90.544 1.98473 

.010358 

4.08 

69.145 1,77192 

.010907 

4.68 

07.514 1.98007 

.010266 

4.00 

60.740 1.77020 

.010730 

4.69 

08.494 1.09341 

.010163 

4.10 

00.340 1.78061 

0.010573 

4.60 

09.484 1.09776 

0.010062 

4.11 

60.047 1.78405 

.01(3408 

4.01 

100.48 2.00210 

.000062 

4.12 

01.658 1.78829 

.016245 

4.62 

101.49 2.00044 

.000863 

4.13 

02.178 1.79304 

.010083 

4.03 

102.61 2.01078 

.009766 

4.14 

02.803 1.79798 

.016923 

4.64 

103.64 2.01613 

.009068 

4.15 

03.434 1.80232 

0.016764 

4.06 

104.68 2.01047 

0.009662 

4.10 

64.072 1.80067 

.016608 

4.430 

105.04 2.02381 

.009466 

4.17 

64.716 1.81101 

.016452 

4.07 

106.70 2.02810 

.000372 

4.18 

06.300 1.81636 

.016290 

4.08 

107.77 2.03260 

.000270 

4.16 

00.023 1.81909 

.016140 

4.69 

108.85 2.03084 

.000187 

4.20 

06.080 1.32404 

0.014090 

4.70 

109.05 2.04118 

0.009096 

4.21 

07.367 1.82838 

.014840 

4.71 

111.05 2.04553 

.000006 

4.22 

08.033 1.83272 

.014009 

4.72 

112.17 2.04987 

.008016 

4.23 

68.717 1.83707 

,014562 

4.73 

113.30 2.06421 

.008826 

4.24 

68.408 1.84141 

,014408 

4.74 

114.43 2.06866 

.008739 

4.26 

70.106 1.84676 

0.014264 

4.76 

116.68 2.06290 

0.008662 

4.26 

70.810 1.86009 

.014122 

4.76 

110.75 2.00724 

.008660 

4.27 

71.622 1.86444 

.013682 

4.77 

117.92 2.07I5B 

.008480 

4.28 

72.240 1.86878 

.013843 

4.78 

119.10 2.07503 

.008390 

4.28 

72.900 1.80312 


4.70 


.008312 

4.30 

73.700 1.80747 


Em 

121.61 2.08401 

0.008230 

4.31 

74.440 1.87181 

.013434 

4.81 

122.73 2.08896 

.008148 

4.32 

76.189 1.87016 

lill ! H.il 

4.82 


.008007 

4.33 

76.044 1.88060 

.013168 

4.83 

126.21 2.09704 

.007987 

4.34 

7(3.708 1.88484 

.013037 

4.84 

120.47 2.10109 

.007907 

1.36 

77.478 1.88918 

0.012007 

4.85 

127.74 2.10033 

0.007828 

4.30 

78.267 1.89362 

.012778 

4.80 

129.02 2.11007 

.007750 

4.37 

79.044 1.39787 

.012061 

4,87 

130.32 2.11601 

.007073 

4.33 

79.838 1.90221 

.012526 

4.88 

131.63 2.11930 

.007597 

4.39 

80.040 1.90066 

.012401 

4.80 

132.96 2.12370 

.007621 

4.40 

81.461 1.01090 

0.012277 

4.00 

134.29 2.12804 

0.007447 

4.41 


.012156 

4.91 

135.04 2.13230 

.007372 

4.42 

■ckliiisjAliiiu o:l 

.012034 

4.02 

137.00 2.13073 

.007299 

4.43 

IlkltjKfS AtU: •I'J 

.011914 

4.03 

138.38 2.14107 

.007227 

4.44 

84.776 1.92827 

.011760 

4.94 

139.77 2.14541 

.007166 

4.46 

86.027 1.93201 

0.011G70 

4.06 

141.17 2.14976 

0.007083 

4.40 

80.488 1.03005 

.011602 

4.90 

142.60 2.15410 

.007013 

4.47 

87.367 1.04130 

.011447 

KHilrJ 

144.03 2.15844 

.000043 

4.48 


.011333 


145,47 2.1Q279 

.000874 

4.40 

89.121 1.04998 

.011221 


146.94 2.16713 

.000806 

4.60 

90.017 1.06433 

— 

6.00 

148.41 2.17147 

0.006738 
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EXPONENTIAL FUNCTIONS (Contintied) 


X 

t * LOBio((!') 

a ~* 

X 

0* Loeio(e») 

fl-x 

a.oo 

148.41 2.17147 

0.000738 

5.0 

148.41 2.17147 

0.000738 

6.01 

149.00 2.17682 

.000671 

6.1 

104.02 2.21400 

.000097 

6.02 

161.41 2.18010 

.000606 

5.2 

181.27 2.25833 

.006617 

5.03 

162.03 2.18460 

.000636 

6.3 

200.34 2.30170 

.004002 

6.04 


.000474 

5.4 

221.41 2.34510 

.004617 

6.0S 

li—1 

0.000400 

5.6 

244.00 2.38802 

0.004087 

6.06 

157.60 2.10753 

.006346 

5.8 

270.43 2.43206 

.003008 

6.07 


.006282 

6.7 

208.87 2.47548 

.003340 

6.08 

rwirlwJtliiv. w 

.000220 

6.8 

330.30 2.51801 

.003028 

6.09 


.000158 

5.0 

385.04 2.60234 

.002739 

6.10 


0.000007 

6.0 

403.43 2.00577 

0.002470 

6.11 

106.07 2.21024 

.000030 

0.1 

445.86 2.G402O 

.002243 

6.12 

107.34 2.22360 

.006070 

6.2 

402.76 2.G0203 

.002020 

6.13 

100.02 2.22703 

.005017 

0.3 

644.57 2.7300G 

.001830 

6.14 

170.72 2.23227 

.006888 

6.4 

601.86 2.77048 

.001602 

6.16 

172.43 2.23002 

0.005709 1 

6.6 

666.14 2.82201 

0.001603 

6.16 

174.10 2.24090 

.005742 

8.6 

736.10 2.86034 

.001300 

6.17 

176.01 2.24680 

.006085 

8.7 

812.41 2.90077 

.001231 

6.18 

177.08 2.24006 

.006028 

6.8 

807.86 2.06320 

.001114 

6.16 

170.47 2.26300 

,006672 

0.9 

002.27 2.00003 

.001008 

5.20 

181.27 2.26833 

0.006617 

7.0 

1000.0 3.04006 

0.000012 

5.21 

183.09 2.20207 

.006402 

7.1 

1212.0 3.08340 

.000826 

6.22 


.006407 

7.2 

1830.4 3.12002 

.000747 

6.23 

180.70 2.27130 

.006384 

7.8 

1480.3 3,17035 

.000070 

6.24 

188.67 2.27570 

.005300 

7.4 

1036.0 3.21378 

.000611 

6.25 


0.006248 

7.5 

1808.0 3.26721 

0.000663 

6.20 


.006196 

7.0 

1008.2 3.30004 

.000600 

6.27 


.006144 

7.7 

2208.3 3.34407 

.000463 

6.28 

190.37 2.29307 

.008062 

7.8 

2440.0 3.38760 

.000410 

6.20 

108.84 2.29742 

.006042 

7.0 

2697.3 3.43003 

.000371 

6.30 

200.34 2.30170 

0.004002 

8.0 

2081.0 3.47430 

0.000336 

5.31 

202.36 2.30010 

.004942 

8.1 

3294.8 3.61770 

.000304 

5.32 


.004803 

8.2 

3041.0 3.60121 

.000276 

5.33 

1 200.44 2.31470 

.004844 

8.3 

4023.0 3.00404 

.000249 

6.84 

208.61 2.31013 

.004790 

8.4 

4447.1 3.04807 

.000226 

6.36 

1 210.01 2.32348 

0.004748 

8.6 

4gii.8 3.00160 

0.000203 

6.3 

212.72 2.32782 

.004701 

6.0 

6431.7 3.73403 

.000184 

6.37 

214.80 2.33210 

.004654 

8.7 

6002.0 3.77836 

.000167 

6.48 

217.02 2.33060 

.004608 

8.8 

0034.2 3.82170 

.000161 

6.30 

210.20 2.34085 

.004602 

8.0 

7332.0 3.80622 

.000136 

6.40 

221.41 2.34610 

0.004617 

0.0 

8103.1 3.00806 

0.000123 

5.41 

223.68 2.34063 

.004472 

9.1 

8066.3 3.06208 

.000112 

6.42 

226.83 2.36388 

.004427 

0,2 

0897,1 3.99551 

.000101 

6.43 

228.15 2.36822 

.004383 

0.3 

10038 4.03804 

.000091 

6.44 

230.44 2.30260 

.004330 

0.4 

12088 4.08237 

.000083 

6.43 

232.70 2.30000 

0.004200 

9.5 

13300 4.12680 

0.000076 

6.40 

236 10 

.004264 

0.0 

11706 4.10023 

.000008 

5.47 

237.40 2.37669 

.004211 

9.7 

10318 4.21200 

.000001 


230.36 2.37093 

.004100 

0.8 

18034 4.26000 

.000055 


242.20 2.38428 

.004128 

9.0 

19030 4.20062 

• .000050 

6.61 

244.60 2.38802 


m 

22026 4.34204 

0.000045 
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HYPERBOLIC FUNCTIOXS 


The logarlthme fliven below show the mentifiBa only. The proper oharac- 
teristic must be added. 


X 

Sinh X 

Value log 10 

Coah X 

Value logio 

tanh » 

Value logio 

Coth 

Value 

X 

logio 

0.00 

0.00000 — w 

1.00000 .00000 


M 


■iKiia 

.01000 .00001 

1.00006 .00002 

■fiiiiTiiiHrismn 

100.003 

.00001 

0.02 

.02000 .30100 

1.00020 .00009 


60.007 

.69903 

0.03 

.03000 .47719 

1.00046 .00020 

.02089 .47699 



Q2I 

.04001 .00218 

1.00080 .00035 


25.013 

.39817 

0.05 

0.06002 .00916 

1.00125 .00054 

0.04006 .60861 

20.017 

.30139 

■ifilil 

.06004 .77341 

1,00180 .00078 

.06993 .77763 

lfl.067 

.22237 

lina 

.07006 .34646 

1.00243 .00100 

.06089 .84439 

14.300 

.16561 

0.08 

.08000 .00355 

1.00320 .00139 


12.527 

.00784 

|jxm 

.00012 .06483 

1.00405 .00176 


11.141 

.04693 

0.10 

0.10017 .00072 



10.0333 

.00144 

0.11 

.11022 .04227 


■■ nUloitHtSKiTfltii 

9.1275 

.90035 

0.12 

.12020 08022 


H t It c K^BtyZTnl 

8.3733 

.92290 

0.13 

.13037 .11517 


.12927 .11161 

7.7360 

.88849 

0.14 

.14046 ,14756 


.13909 .14330 

7.1806 

.86070 

0.15 

0.15066 .17772 


0.14880 .17285 

0.7160 

.82716 

0.16 

.16008 .20507 


lEII^Tni^KTiTiTM 

0.3032 

.79050 

0.17 

.17082 .23264 


.10838 . 22(520 

5.8389 

.77371 

o.ia 

.18007 .26762 

1.01024 .00700 

■■FTrTiuVEtlmTiKl 

6.0164 

.74938 

EfiJ 

.10116 .28130 

1.01810 .00770 

.18775 .27367 

6.3263 

.72043 

0.20 

0.20134 .30302 

1.02007 .00863 

0.10738 .20520 

6.0665 

.70471 

0.21 

.21165 .32641 

1.02213 .00951 

■KTiTntrBKTlKiTil 

4.8317 

.68410 

0.22 

.22178 ..'14562 

1.02430 .01043 

Be’vf bf.'vHe.Ki.t-it 1 

4.6186 

.06461 

0.23 

.23203 .36556 

1.02067 .01139 


4.4242 

.04684 

0.24 

.24231 .38437 

1.02894 .01239 

.23650 .37198 

4.2464 

.02802 

0.26 

0.26261 .40246 

1.03141 .01843 

0.24402 .38002 

4.0830 

.01008 

0.26 

,26204 . 4106(1 

1.03300 .01462 

.26430 .40634 

3.9324 

.60406 

0.27 

.27320 .43663 

1.03067 .01564 

.20302 .42009 

3.7033 

.57001 

0.28 


1.03946 .01081 


3.0043 

.60399 


.20408 .46847 

1.04235 .01801 

.28213 .45040 

3.6444 

.64064 

MM 

0.30462 .48302 

1.04634 . 01926 

0.29131 .46430 

3.4327 

.53564 

0.31 


1.04344 .02064 

.30044 .47775 

3.3285 

.62225 

0.32 

.32640 .51264 

1.05164 .02187 

.30961 .40067 

3.2309 

.60933 

0.33 

..33602 .52037 

1.05495 .02323 

.31862 .60314 

3.1396 

.40686 

0.34 

.34669 .63081 

1.05836 .02403 

.32748 .61618 

3.0530 

.48482 

0.35 

0.36710 .66200 

1.06188 .02607 

0.33038 .62682 

2.9729 

.47318 

■iKItl 

.30783 .60664 



2.8008 

.40191 

0.37 

.37850 .67807 

1 . 0(}923 .02807 

,35300 .64300 

2.8240 

.45101 

0.38 

.38021 .50010 

BIIOrMiVKihiihK 

.36271 .65056 

2.7670 

.44044 

0.39 

.39096 .60202 

1,07702 ,03222 

.37136 .66980 

2 . 0828 

.43020 

0.40 

0.41076 .61358 

1.08107 .03385 

0.37006 .67073 

2.6310 

,42027 

0.41 

.42168 . 6248e 



2.6742 

.41004 

0.42 

.43240 .03604 


.39093 .69871 

2.6103 

.40129 

0.43 

.44337 .(34677 


.40632 . e07SC 

2.4572 

.39220 

0.44 

.45434 .05738 


.41364 .61663 

2,4175 

.38337 

0.15 

0.40634 .00777 


0.42180 .02621 

2.8702 

.37479 

0.40 

1 ^^ KFiiTTi^HIvVTTvj 

1 1 . 107 ( i8 .04441 

■EKTiTiTIV iKK 

2.3261 

.36045 

0.47 

.48760 .08707 

1.11260 . 04e3 ( 

ibli • n 

2.2821 

.36833 

0.48 

.40806 . a977 ( 

tfftr rlPmf 

MtvttyzW lElt 1 H 

2.2409 

.36043 

0.49 



KfitSOT ifiVi' 

2.2016 

34274 
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HYPEnBOLIC FUNCTIONS (Continued) 

The loearithms siren below ehow the mantieea only. The proper ohar- 
aolerifibic muet bo added. 


X 

Siiih X 

Value logjo 

Cash X 1 

Value logto | 

Tanh 

Value 

X 

log 10 1 

Cobh X 

Value losio 

0.50 

0.62110 .71002 

1.12763 .06217 

1.40212 


2.1040 .33628 

0.61 

.63240 .72024 

1.13289 .06419 

.46996 

it 'r-j*]! 

2.1279 .32796 

0.62 

.64376 .73540 

1.13827 .06025 

.47770 

It ^liilt 

2.0934 .32034 

0.63 

.66616 .74442 

1.14377 .05834 

.48638 

li Alt'll: 

2.0602 .31302 

0.64 

.66003 .76330 

1.14938 .06040 

.40200 

.60284 

2.0284 .30716 

0.56 

0.67816 .76204 

1.16610 .00202 

0.50062 


1.9970 .30008 

0.66 

.68973 .77006 

1.10094 . 00481 

.6079R 

.70684 

1.9080 .29410 

0.67 

.00137 .77014 

I.IGGOO .06703 

■iSliKU 

.71211 

1.9404 .28780 

0.68 

.01307 .78761 

1.17207 .00029 

,62207 

.71822 

1.0133 .28178 

0.69 

.02483 .79876 

1.17010 . 07167 


|gM|] 

1.SS72 . 27581 

0.00 

0.63065 .80390 

1.18647 . 07380 

0.63705 


1.8620 .20009 

0.01 

.64864 .81194 

1.19189 .07624 

.54413 

.73570 

1.8378 .20430 

0.02 

.66049 .81087 

1.19844 .07801 

.66113 

.74125 

1.8146 .25876 

0.G3 

.67261 .82770 

1.20610 .08102 

.66805 


1.7910 .25383 

Q.Qi 

.68459 .83643 

1.21180 .08340 


.76197 

1.7702 .24803 

0.05 

0.69676 .84308 

1.21879 .08603 

0,67167 

.76716 

1.7493 .24286 

0.00 

.70807 .86003 

1.22682 .08843 

.57836 

iwimr 

1.7200 .23780 

0.07 

.72120 .86800 

1.23297 .00096 

.68408 


1.7096 .23286 

0.6& 

.73363 .86548 

1.24026 .00361 

.50152 

.77107 

1.6000 .22803 

0.69 

.74607 .87278 

1.24706 .09000 

.5B7DB 

.77609 

1,6723 .22331 

0.70 

0.76868 .88000 

1.28817 .00870 

0.60437 

.78130 

1.6540 .21870 

0.71 

.77117 .88718 

1.26282 .10134 

.01068 

.78581 

1.0376 .21419 

0,72 

.78384 .80423 

1,27069 .10401 

.61001 

,79022 

1.6210 .20978 

0,73 

.79669 .90123 

1,27849 ,1007C 

.62307 

.70453 

1.0060 .20647 

0.74 

.80941 .90817 

1.28652 .10942 

.62916 

.79876 

1.5805 .20126 

0.76 

0.82232 .01504 

1.20408 .11216 

0.63516 

.80288 

1.6744 .10712 

0.70 

.33630 . 92181 

1.30297 .11402 

.64108 

.80601 

1.6509 .16300 

0.77 

.34838 . 02861 

1.31130 ,11773 

.64603 

,81086 

1.6458 .18914 

0.78 

.86163 .9362' 

1.31994 ,12066 

.06271 

.81472 

1.5321 .18628 

0.79 

.87478 .9410( 

1.32862 .12340 

. 66841 

.81850 

1.61SB .18150 

0.80 

0.88811 .9484( 

i 1,33743 .12027 

0,00104 

.82210 

1.6059 .17781 

0.81 

.90152 . 9640 

1 1.34038 .lOOi; 

.66050 

.82581 

1.4036 .17419 

0.82 

.01503 .0614^ 

k 1,35647 .1320$ 

.87607 

.62036 

1.4813 .17066 

0.83 

.02863 .9678^ 

1 1.36408 .13602 

.68048 

.83281 

1.4006 .16710 

0.64 

.04233 .9742 

3 1.37404 .13800 



1.4581 .10380 

0.8S 

0.96612 .9806 

L 1.38353 .14009 


.83062 

1.4470 .16048 

O.BC 

.07000 .9307 

7 1.39310 .1440C 

.60026 

.84277 

1.4302 .16723 

0.8': 

.08308 .0029 

1 1.40203 .14704 


.84696 

1.4268 .16406 

0.B£ 

.90800 .9001 

1 1.41284 .1600C 


.84000 

1.4160 .15064 

0.80 

1.01224 .0062 

B 1.42289 .16317 

.71139 

.86211 

1.4067 .14789 

O.M 

1.02662 .0113 

7 1,43300 .15627 


.86500 

1.3001 .14401 

o.e: 

1.04000 .0174 

1 1.44342 .16931 

.72113 

.86801 

1.3807 .14190 

o.os 

1.05630 .0234 

. 1.46390 .16254 

.72600 

.80086 

1.3776 .13912 

o.os 

1.00008 .0203 

7 1.4G463 .1657( 

.73060 

.8036& 

1,3087 .13632 

0.6^ 

1.08468 .0363 

D 1.47530 .16888 

.73622 

.80642 

1.3601 .13368 

0.01 

» 1.00048 .0411 

9 1.48023 .17208 

0.73078 

.80010 

1.3617 .13090 

0.0 

i 1.11440 .0476 

L 1.49729 .1753] 

. 74428 

.8717S 

1.3430 .12827 

0.0 

' 1.12043 .0628 

1 1.60861 .17866 

.74870 

.87431 

1.3366 .12600 

0.0 

E 1.14457 .0685 

i 1.61988 .1818] 

.75307 

.87082 

1.3279 .12317 

0.0( 

1.15083 .0643 

0 1.63141 .18609 

.76736 

.87930 

1.3204 .12070 
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HYFElUtOLIC FUNCTIOirS (Continued) 

The logarithins given below ahow the mantifiaa only. The proper cbar- 
BOtcnatlc muBt be added. 



Sinh X 

Cosh X 

Tanh x 

Coth X 


Value logio 

Value logie 

Value logio 

Value logio 

1.00 

1.01 

1.02 

1 03 
1.04 

1.17520 .07011 
I.IOOGO .07580 
1.20630 .08140 
1.22203 .08708 
1.237S8 .09208 

1.64393 .18830 
1.55401 .10171 
1.60980 .19504 
1.57004 .19830 
1.60134 .20170 

0.76159 .88172 
.76570 .88409 
.76087 .88042 
.77301 .88809 
.77789 .89092 

1.3130 .11828 
1.3050 .11601 
1.2089 .11358 
1.2921 .11131 
1.2855 .10908 

1.06 

1.06 

1.07 

1.08 

1.00 

1.25380 .09826 
1.20990 .10370 
1.28010 .10930 
1.30254 .11470 
1.31903 .12026 

1.00379 .20616 
1.01941 .20856 
1.92910 .21197 
1.94214 .21641 
1.05626 .21880 

0.78181 .80310 
.78500 .89524 
.78940 .80733 
.70320 .80038 
.70688 .00130 

1.2701 .10900 
1.2728 .10476 
1.2007 .10267 
1.2607 .10062 
1.2540 .00861 

1.10 

1.11 

1.12 

1.13 

1.14 

1.33566 .12669 
1.36240 .13111 
1.36920 .13640 
1.38631 .14180 
1.40347 .14720 

1.00852 .22233 
1.08100 .22582 
1.00557 .22031 
1.70034 .23283 
1.72320 .23630 

0.80050 .90330 
.80400 .00529 
.80757 .90718 
.81102 .90903 
.81441 .91085 

1.2492 .09064 
1.2437 .09471 
1.2383 .09282 
1.2330 .09007 
1.2279 .08916 

1.1S 

i.ia 

1.17 

i.ia 

1.10 

1.42078 .16253 
1.43822 .16783 
1.46691 .16311 
1.47356 .10830 
1.40143 .17360 

1.73741 .23090 
1.73171 .24349 
1.70018 .24703 
1.78083 .26002 
1.79606 .25422 


1.2220 .08738 
1.2180 .08564 
1.2132 .08393 
1.2085 .08226 
1.2040 .08062 

1.20 

1.21 

1.22 

1..23 

1.24 

1.50040 .17882 
1.52764 .18402 
1.64508 .18920 
1.60447 .10437 
1.68311 .10961 

1.81090 .25784 
1.82584 .26149 
1.84121 .28610 
1.86870 .28878 
1.87260 .27242 


1.1906 .07901 
1.1962 .07744 
1.1910 .07600 
1.1808 .07430 
1.1828 .07201 

1.26 

1.20 

1.27 

1.28 
1.20 

1.00192 .20464 
1.02088 .20975 
1.04001 .21486 
1.06930 .21903 
1.07870 .22490 

1.88842 .27610 
1.00454 ,27970 
1.92084 .28340 
1.93734 .28721 
1.96403 .29003 


1.1780 .07146 
1.1750 .07004 
1.1712 .06866 
1.1676 .06728 
1.1640 .06694 

1.30 

1.31 

1.32 

1.33 

1.34 

1.60838 .23004 
1.71818 .23507 
1.73814 .24000 
1.76828 .24609 
1.77860 .25008 

Riff 

H 

1.1005 .06403 
1.1570 .00336 
1.1537 .00209 
1,1504 .06086 
1.1472 .06965 

1 

1.79009 .25606 
1.81077 .20002 
1.84062 .20400 
1.86100 .26000 
1.88280 .27482 

2.06833 .31352 
2.07043 .31732 
2.09473 .82113 
2.11324 .32495 
2.13196 .32878 

H 

1.1441 .05840 
1.1410 .05730 
1.13S1 .06610 
1.1361 .05605 
1.1323 .06390 

I 

BUB 


Ih| 

1.1205 .05288 
1.1208 .05183 
1.1241 .05061 
1.1215 .04980 
1.1180 .04881 

1.46 

1.46 

1.47 

1.48 
1.40 

2.01427 .30412 

2.03686 .30806 
2.06005 .31370 
2.08266 .31862 
2.10686 .32343 

M 


1.1166 .04784 
1.1140 . 04689 
1.1110 .04699 
1.1093 . 04505 
1.1070 .04416 
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HYPERBOLIC FUXCTIONS (Continued) 

The logaritlimB given below show the mantissa only. The proper ohar* 
aoteristio must be added. 


a) 

Smb » 

Value log 10 

Coflli X 

Value logie 

Tanh. x 

Value logio 

Goth 

Value 

logic 

1.50 

2.12QZ8 .32823 

2 36241 .37151 



1.1048 

.04328 

1.81 

2.1S291 .3.3303 

2.37382 .37515 

MiMMI 

litM: 

1.1020 

.04242 

1.82 

2.17070 .3.3781 

2.30547 .37039 

.00870 

.05842 

1.1006 

.04168 

1.83 

2.20082 .34268 

2.41736 . 38334 

.91042 

.95024 

1.0084 

.04076 

IM 

2.22610 .34736 

2.43040 .38730 

.01212 

.00005 

I.0QG3 

.03906 

1.65 

2.24001 .36211 

2.40180 .39120 

0.01379 

.000B4 

1.0043 

.0.3010 

1.80 

2.27434 .35080 

2.48443 . 30524 

.01542 

.90102 

1.0024 

.03838 

1.67 

2.20030 .361G0 

2.60735 .30021 

.01703 

.062.38 

1,0006 

. 03702 

1.88 

2.32440 .30033 

2.63047 .40320 

.01800 

.00313 

1.0880 

.03087 

1.60 

2.34001 .37106 

2.65384 .40719 

.02015 

.00380 

l.OUOS 

.03014 

1.00 

2.37687 .37577 

2.67746 . 41110 

0.02167 

.06467 

1.0860 

.03643 

1.01 

2.40146 .38048 

2.00136 .41620 

.92310 

.90628 

1.0832 

. 03472 

1.02 

2.42760 .38618 

2.62649 .41921 

.02402 

.00607 

1.0815 

.03403 

1.63 

2.46307 .38087 

2.64000 , 42323 

.92000 

.00004 

1.0708 

.03339 

1.01 

2.48060 .30460 

2.67467 .42726 

.92747 


1.0782 

.03270 

1.65 

2.60740 . 39028 

2.60961 .43129 

0.92BR0 

.06796 

1.07(56 

.03206 

1.60 

2.63469 .40301 

2.72472 .43532 

.03022 

.06858 

1.0760 

.03142 

1.67 

2.60100 .40867 

2.76021 .43937 

.08166 

.96921 

1.0736 

.03079 

1.68 

2.68960 .41323 

2.77696 .44341 

,93286 

.00982 

1.0720 

.03018 

1.09 

2.61748 . 41788 

2.80200 . 44747 

.03415 

.07042 

1.0706 

.02063, 

1.70 

2.04663 .42263 

2.82832 .45163 

.08641 

.07100 

1.0601 

.02900 

1.71 

2,67406 .42717 

2.86401 .4556C 

.03666 

.07168 

1.0070 

.02843 

1.72 

,2.70273 .43180 

2.88180 .4690C 

,93786 

.07214 

1.0003 

.02780 

1.78 

'2.73168 .43043 

2.00897 .40374 

.03900 

.07269 

1.0040 

.02731 

1.74 

2.76091 .44106 

2.03043 .40782 

.94023 

.07323 

1.0030 

.02077 

1.76 

2.76041 .44607 

2.00419 .47101 

0.94138 

.07370 

1.0023 

.02624 

1,76 

2,82020 .4602$ 

2.00224 .4700C 

.04250 

.97428 

I.OGIO 

.02072 

1.77 

2.86026 . 45488 

3.02060 . 48001 

.04361 

.97470 

1.0608 

.02521 

1.78 

2.88001 .46048 

3.04026 . 484U 

.94470 

.07629 

1.0686 

.02471 

1.79 

2.91126 .46408 

i 3.07821 .48830 

.04670 

.97678 

1.0674 

.02423 

1.80 

2.04217 . 4680' 

r 3.10747 .49241 

0.94681 

.07020 

1.0602 

.02374 

1.81 

2.07340 .4732 

I 3 13706 .49862 

.04783 

.07673 

1.0660 

.02327 

1.82 

3.00402 . 4778$ 

1 3.16604 . 6008' 

.04884 

.0771B 

1.0630 

.02281 

1.83 

3.03074 .4824 

. 3.10716 . 6047! 

.04983 

.07704 

1.0628 

.02230 

1.84 

3.00883 4800! 

3.22708 .60889 

.96080 

.07809 

1.0618 

.02191 

1.86 

3.10120 . 4916< 

1 3.26863 .61302 

0.06175 

.07862 

1.0607 

.02148 

1.8C 

3.13403 .4001 

} 3.28070 .5171( 

.06208 

.9789G 

1.0407 

.02106 

i.s; 

3.10700 .8000 

9 3.32121 .5213! 

.06360 

.97036 

1.0487 

.02064 

1.8! 

3.20040 .6062 

: 3.35305 .6254<^ 

.96440 

.97077 

1.0477 

.02023 

1.80 

3.23415 .6097 

3 3.38622 . 62969 

.96537 

.08017 

1,0407 

.01083 

i.oa 

3.20810 .61431 

) 3.41773 . 83374 

0.96024 

.08067 

1.0458 

.01943 

1.01 

3.30260 .Sias^ 

i 3.46058 .63781 

.96700 

.98005 

1.0448 

.01906 

l.QS 

1 3.337IS 5238 

i 3.46378 .5420£ 

.96792 

.98133 

1.0430 

.01867 

1.0c 

3.37218 .6270 

. 3.61733 . 6402] 

.96873 

.98170 

1,0430 

.01S3Q 

1.94 

3.40752 . 6324' 

i 3.60123 .56038 

.06963 

.98200 

1.0422 

.01794 

1.9E 

i 3.4^21 .5300< 

3.68548 . 66466 

0.00032 

.0S242 

1.0413 

.01758 

l.D( 

3.47923 .6414 

3.02000 . 66372 

.00100 

.9827(1 

1.0406 

.01724 

1.0' 

3.61561 .6400 

} 3.06507 .5620( 

.00186 

: 98311 

1.0S07 

.01689 

1.0 

3 3.66234 .6606 

L 3.69041 .5070’ 

.00269 

.08344 

1.0380 

.01666 

1.0 

3.68042 .6660 

3.72611 .,67120 

' .96331 

.08377 

1.0381 

.01023 
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HYPEKBOLIC FUNCTIONS (Continued) 

The loBarlthms given below ehow the mantieaa only. The proper ohar* 
Bcteristio must be added. 


Sinh X 

Value logia 


Gosh X 

Value togifi 


Tanh x 
Value logio 


Goth X 

Value logii 


9.00 

2.01 

2.02 

2.03 

2.04 

2.06 

2.00 

2.07 

2.06 

2.00 

2.10 

2.11 

2.12 

2.13 

2.14 

2.16 

2.16 

2.17 

2.18 

2.19 

2.20 
2.21 
2.22 

2.23 

2.24 

2.26 

2.26 

2.27 

2.28 

2.29 

2.30 

2.31 

2.32 

2.33 

2.34 

2.36 

2.36 

2.37 

2.38 
2.30 

2.40 

2.41 

2.42 

2.43 

2.44 

2.46 

2.46 

2.47 

2.48 

2.49 


3.02080 

3.06400 

3.70283 

3.74138 

3.78029 

3.8196B 

8.86920 

8.89932 

3.93977 

3.98001 

4.02180 

4.06360 

4.10656 

4.14801 

4.1G089 

4.23410 

4.27701 

4.32206 

4.86003 

4.41106 

4.46711 

4.60301 

4.64030 

4.69017 

4.64344 

4.00117 

4.73937 

4.76804 

4.83720 

4.88084 

4.93096 

4.08768 

6.03870 

5.09032 

5.14246 

6.19610 

6.24827 

6.30106 

5.36018 

5.41003 

6.40623 
6.62207 
6.67847 
6.63542 
6.69294 

6.76103 

5.80960 

6.80803 

6.0287C 

5.08018 


55953 

56403 

,60863 

,67303 

.67753 

.68202 
. 68660 
.59099 
. 60647 
.69996 

.00443 
.60800 
.61337 
.61784 
. 62231 

. G2G77 
.63123 
. 03560 
.64015 
. 64400 

.64906 

.66350 

.65706 

.66240 

.66084 

.07128 
,67672 
. 68010 
.68450 
.08003 

,693461 
.69789 
.702321 
.70075 
.71117 

.71669 

.72002 

.72444 

.72886 

.73327 

.73709 
.74210 
.74052 
.75003 
.75534 

.76075 
.76415 
.76860 
.77296 
.77737 


a.70220 

3.70865 

3.83649 
3.87271 
3.01032 , 

3.04832 

3.98671 

4.02560 

4.06470 

4.10430 

4,14431 

4.18474 

4.22668 

4.26085 

4.30B66 

4.35007 

4,39323 

4.43623 

4.47007 

4.52366 

4.66791 

4.01271 

4.06797 

4.70370 

4.74089 

4.79657 

4.84872 

4.80136 

4.03948 
4.0B81O . 

5.03722 . 
5.08684 . 
5,13697 . 
6.18762 . 
6.23878 . 

6,29047 

6.34269 

6.39644 

6.44873 

5.60250 

5.55095 

5.61180 

6.06730 

5.72346 

6.78010 

5.83733 

5.80512 

6.05352 

6.01250 

6.07200 


.57644 
. 57063 
.58382 
.68802 
.50221 

.69641 

.60061 

.60482 

.60903 

.01324 

.61746 

.02167 

.62589 

.63011 

.634331 

.63860 
.64278 
.64701 
.65125 
.06548 

.66972 
.60390 
.60820 
.07244 
,67068 

.68093 
.68518 
.68948 
.69368 
.89704 

.70219 

.70645 

.71071 

.71497 

.71923 

.72349 
.72776 
.73203 
,73630 
.74056 

.74484 
.74911 
.75338 
,76706 
.70104 

.76621 

.77049 

77477 

77900 

.78334 


0.00403 .08400, 
.90473 .08440 
.90541 .98471 
.00009 .986021 
.00675 .08631 


0.90740 

.90803 

.90805 

.06026 

.06086 

0.07045 

.07103 

.97150 

.07215 

.07260 


0.07323 

.97375 

.07426 

.07477 

.07620 

0.07674 

.07022 

.07068 

.07714 

.07760 

jo. 07803 
,97846 
.07888 
.97029 
.07970 

0.08010 

.98040 

.98087 

.98124 

.08161 

0.08107 

.98233 

.08267 

.08301 

.98336 

10.08367 

.08400 

.08431 

.98463 

.98402 

10.08622 
.08661 
.08679 
.08007 
.08635 


.08660 

.08680 

.08017 

.98644 

.08671 

.080071 
.06723 
.08748 
.08773 
. 087081 

08S2l' 

08845 

0886B 

08800 

.08012 

.98034 

.08056 

.98076 

.08000 

.09016 

.00036 
.00064 
.90073 
.00001 
.00100 

.09127 

,90144 

.90161 

.99178 

.90104 

.90210 

.00226 

.90241 

.00266 

.99271 

.00285 

.00200 

.00313 

.00327 

.09340 

.00363 
.90366 
.09379 
.00391 
.904031 


1.0373 
1.0366 
1.0368 
1.0361 
1.0344 

1.0337 
1.0330 
1.0324 
1.0317 
1.0311 


.01591 

.01660 

.01620 

.01408 

.01469 

.01440 

.01411 

.01383 

.01356 

.01320 


1.0304 .01303 
1.0298 .01277 
1.0292 .01262 
1.0286 .01227 
1.0281 .01202 


1.0275 

1.0270 

1.0264 

1.0259 

1.0264 

1.0240 

1.0244 

1.0230 

1.0234 

1.0229 

1.0226 

1.0220 

1.021G 

1.0211 

1.0207 

1.0203 

1.0109 

1.0196 

1.0191 

1.0187 

1.0184 

1.0180 

1.0170 

1.0173 

1.0160 

1.0160 

1.0163 

1.0159 

1.0166 

1.0163 

1.0160 

1.0147 

1.0144 

1.0141 

1.0138 


.01179 

.01166 

.01132 

.OHIO 

.01088 

.01066 

.01046 

.01026 

.01004 

.00084 

.00066 

.00046 

.00027 

.00900 

.00801 

.00873 

.00866 

.00830 

.00622 

.00800 

.00700 

.00774 

.00769 

.00744 

.00720 

.00715 

.00701 

.00687 

.00673 

.00660 

.00647 

.00634 

.00021 

.00009 

.00607 
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HYPERBOLIC FUNCTIONS (Continued) 

Tbe loearithniH givoii below ebow ibe mantiaaa only. The proper obai 
ocleristio muet bo added. 


Value loaio I Value logia I Value log 


g.50 0.05020 . 78177 

2.J1 6,11183 .78017 

2.S2 0.17407 .70007 

2.03 0.23663 . 7B407 

2.64 0.30040 . 70637 

2.55 6.30401 .80377 

2.66 6.42920 .80810 

2.67 0.46404 . 81266 

2.68 0.60068 . 81006 

2.66 0.02738 . 82134 

2.00 0.00473 . 82673 
2.01 0.70270 . 83012 

2.02 0.83140 . 83461 


0.90086 . 83860 
0.67062 . 84326 


.13229 .78702 
0.10310 .70161 
0.26453 .79010 
0.31068 . 80048 
0.37627 .80477 

0.44260 .80000 
0.60060 .81336 
0.67118 .81704 
0.03040 .82164 
0.70240 .82023 

0.70601 .83062 
0.83026 .83482 
0.60420 .83912 
0.67292 .84341 
7.04228 .84771 


7.04106 .84708 7.11234 
7.11317 .86200 7.18312 
7.18630 .86046 7.26401 
7.26827 .80083 7.32083 
7.33160 . 80622 7.36978 


7.40020 

7,48137 

7.66722 

7.03383 

7.71121 

7.78935 

7.80828 

7.64769 

8.02849 

8.10680 


.80600 7.47841 
.87368 7.64791 
.87830 7.02310 
.88274 7.06606 
.88712 7.77678 

.86160 7.86328 
.86688 7.03167 
.60020 8.01006 
.60403 8.06063 
.60601 8.17122 



8.19192 .913361 8.26273 .9 
8.33600 . 
8.41823 . 
8.60224 . 
8.68710 . 


8.07281 

8.76640 

8.84080 

8.93020 

0.02444 

0.11468 

9.20604 

9.29761 

9.36061 

0.48430 
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HYPERBOLIC FUNCTIONS (Continued) 

rhe logarithms given below show the mantissa only. The proper ahor* 
sctcristio must bo added. 


X 

Sinh 

Value 

X 

logio 

Cosh X 

Value logio 

Tanh x 

Vuluo logio 

Cobh X 

Value logio 

3.0 

10.0170 


10.0077 

IS 

SI!H!!li! 

1.0050 .00215 

3.1 


.04440 

11.1213 

IliWnh 

HtuMiKwR p fvf 

1.0041 .00170 

3.2 

12.2469 

■iliWilil 

12.280(3 



1.0033 .00144 

3.3 

13.6379 

.13155 

13.8748 



1.0027 .00118 

3.4 

14.9654 



.17005 

Ml t iiik 

1.0022 .00007 

3.5 


.21800 

16.6728 

.21940 


1.0018 .00079 

3.0 

18.2855 

.20211 

18.3128 

.20278 



3.7 

20.2113 

.30659 


.30612 

UilplzIriAl'kPiPiy 

HtWtTT.i 'wIiIiIiI.'kI 

3.8 

22.3364 


22.3618 

.34951 

.09900 .00957 

^BVifri iBfrriTd 

3.9 


.39254 

24.7113 

.39290 

BmEZ 

1.0008 .00036 

4.0 

27.2809 


27.3082 

BlilSIt 



4.1 


.47046 

30.1784 


LJLulit jBuuli ’<r 


4.2 

33.3307 

.52201 





4.3 

36.8431 

W'MiNlil 

.36.8567 

.66652 

liiuuTi [■fiiui in 


4.4 


.60980 



.00070 .99087 


4.6 


.06324 


.65336 

0.90975 .09089 

1 1.0002 .00011 

4.6 

49.7371 


49.7472 




4.7 

liT WUUlil 

.74012 

84.9781 

.740M 



4.8 

hfllvJnBi 

.78366 



US 


4.9 

yrQti^ 


67.1486 

.82704 


1.0001 .00005 

5.0 

74.2032 

.87042 

74.2090 

.87046 


l.OOOI .00004 


FACTORIALS, EXACT VALUES AND RECIPROCALS 


n 

nl 

TV 



l/nl 

» 

iT^i 

1 

1 

11 


1 

1. 

11 

.25052 X 10~» 

2 

2 

12 

470001000 

2 

0.6 

12 

.20877 X 10“® 

3 

6 

13 

6227020800 

a 

.10667 

13 

.10069 X 10“® 

4 

24 

14 

87178291200 

4 

^VfTinyWfiBl 

14 

.11471 X 10-“ 

5 

120 

16 

13070743G8000 

5 

.83333 X 10“» 

15 

.70472 X 10-“ 

6 

720 

16 

. 20922780888000 

m 

. 13889 X l0-« 

16 

.47795 X 10'“ 

7 

iHMlD 

17 

356687428006000 

7 


17 

.28115 X 10"“ 

8 

4032G 

IS 

6402373705728000 

8 

iBniJiiiaMiiB 

ifl 

.15019 X 10-“ 

fl 

30288C 

19 

121G46100408S3200U 

9 

.27557 X 10-® 

19 

.82200 X 10-“ 

10 


20 

24320Q2QQB17664Q0OQ 

109 

.27667 X 10-» 


.41103 X 1Q"“ 


DEGREES—RADIANS 

1 radian « 57* 17' ■14".8O025 


I radian » 57.20677 96131 degrees 
1 radian » 3437.74077 07849 minutea 
1 radian » 206264.80026 seconds 


log 

1.75812 20324 
3.53627 38828 
6.31442 61332 


1 degree » 0.01745 32926 19943 radians 
1 minute = 0.00029 08882 08680 radians 
1 second « 0.00000 48481 30811 radians 


8,24187 73676-10 
6.40372 61172-10 
4.66557 48668-10 
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DEGREES—RADIANS 

The table givea in radiana the Angle which is expreased in degrees and 
miiLutea at the aide and bop. Angles expressed to the nonreet miniive and 
second aan readily bo converted to radiana by adding to the equivalent o( 
the whole number of degrees the equivalents of tho ininutos and eeoonde 
found on the third page of this table. 


“ 1 

00' 

10 1 

20 

30 

40 

60 

0 

0.00000 

0.00201 

0.00582 

0.00873 

0.01164' 

EKIfllfl 

1 

0.01746 

0.02036 

0.02327 

0.0201B 

0.02000 

0.03200 

2 

0.03401 

0.03782 

0.04072 

0.04363 

0.04654 

0.04948 

8 

0.05230 

0.06627 

0.05818 

O.OGIOO 

0.06400 

0.00690 

4 

0.06081 

0.07272 

0.07563 

0.078.54 

0.08146 

0.08436 

6 

0.08727 

0.00018 

0.00308 

0.09590 

0.00800 

0.10181 

G 

0.10472 

0.10763 

0.11064 

0.11346 

0.11030 


7 

0.12217 

0.12608 

0.12700 

0.13000 

0.13381 


8 

0.13063 

0.14264 

0.14544 

0.14836 

0.16126 

0.18417 

0 

0.15708 

0.16009 

0.1G200 

0.10581 

0.16872 

0.17102 

10 

0.174B3 

0.17744 

0.18035 

0.18326 

0.18617 

0.18008 

11 

0.10100 

0.10400 

0.10780 

0.20071 

0.20362 

0.20053 

12 

0.20044 

0.21236 

0.21520 

0.21817 

0.22108 

0.22398 

13 

0.22GS9 

0.22080 

0.23271 

0.23662 

0.23863 

0.24144 

14 

0.24436 

0.24726 

0.25016 

0.25307 

0.25508 


16 

0.26180 

0.20471 

0.26762 

0.27063 

0.27343 

0.27634 

16 

0.27026 

0.28216 

0.28607 

0.2S708 

0.29080 

0.29380 

17 

0.20671 

0.20001 

0.30252 

0.30643 

0.30834 

0.31126 

18 

0.31416 

0.31707 

0.31098 

0.3228B 

0.32570 


10 

0.33161 

0.33462 

0.33743 

0.34084 

0.34326 

0.34016 

20 

0.84007 

0.36197 

0.36488 

0,35770 

0.30070 


21 

0.36662 

0.36043 

0.37234 

0.37626 

0.37816 

liKiiiiiifl 

22 

0.38307 

0.38688 

0.38970 

0.30270 

0.39661 

0.39882 

28 

0.40143 

0.40433 

0.40724 

0.41015 

0.41306 

0.41697 

24 

0.41888 

0.42170 

0.42470 

0.42701 

0.43051 

0.43342 

26 

0.43633 

0.43024 

0.44215 

0.4450G 

0.44707 

0.460B8 

26 

0.46370 

0.46GQ9 

0.46960 

0.40261 

0.46642 

0.46833 

27 

0.47124 

0.47415 

0.47700 

0.47907 

0.48287 

0.48678 

26 

0.48860 

0.40160 

0.49451 

0.49742 

0.60033 


20 

0.60616 

0.60905 

0.5119G 

0.51487 

0.61778 

0.62069 

80 

0.62300 

0.52651 

0.52042 

0.53233 

0.63523 

0.53814 

31 

0.64105 

0.64306 

0.54087 

0.54978 

0.66269 

0.656Q0 

32 

0.66861 

0.66141 

0.80432 

0.60723 

0.67014 

0.67305 

33 

0.67690 

0.87887 

0.58178 

0.58400 

0.68759 

0.59060 

34 

0.60341 

0.89632 

0.80923 

0.00214 

O.G0506 

0.60706 

86 

0.61087 

0.01377 

0.61068 

0.01969 

0.02250 

0.02641 

36 

0.02832 

0.63123 

0.03414 

0.63706 

0.U3996 

0,04286 

37 

0.64677 

0.64803 

0.66169 

0.65460 

0.65741 

0.60032 

38 

0.66323 

0.80613 

0.00004 

0.07106 

0.67486 

0.07777 

39 

0.68003 

0.08389 

0,68680 

0.68041 

0.00231 

0,00522 

40 

0.G9813 

0.70104 

0,70306 

0.70B80 

0.70977 

0.71208 

41 

0.71568 

0.71849 

0.72140 

0.72431 

0.72722 

0.73013 

42 

0.73304 

0.73895 

0.7.3B86 

0.74170 

0.74467 

0.7475S 

43 

0.75040 

0.78340 

0.76631 

0.75022 

0.76213 

0.76604 

44 

0.70794 

0.77088 

0.77376 

0,77087 

0.77968 

0.78249 

46 

0.78640 

0.78631 

0,79122 

0.70412 

0.79703 

O.70OQ4 

46 

0.80286 

0.80678 

0.80807 

0.81168 

0.81449 

0.81740 

47 

0.82030 

0.82321 

0.82612 

0.82003 

0.83194 

0.83485 

48 

0.83776 

0.84087 

0.84368 

0.84648 

0.84030 

0.86230 

40 

0.85621 

0.88812 

0.86103 

0.86304 

0.86686 

0.86070 

50 

0.87260 

0,87857 

0.87848 



0.88721 


















DEGREES—RADIANS (Continued) 


-> o 

HliiMI 

~To —r 

20 

30 1 

40 1 


AO 

liKUWis 




0.88430 1 

0.88721 

61 

0.89012 1 


M-TOI 

Mi:lijT:g| 


0.90460 

62 


0.01048 

0.9133D 

0.91030 

•liKi’li 

0.02312 

53 

0,92602 

0.92793 

0.93084 

0.03375 

'u T ill 

0.93057 

64 

0.94248 

0.94630 

0.04830 

0.06120 


0.05702 

66 

0.96903 

0.9U284 


0.00800 

iflilUl 

0.97448 

60 

0.07738 

0.08020 

0.98320 

0.08611 

0.98002 

0.00193 

67 

0.00484 

0.09775 

■ (a 

1.00350 

IKiMtElrEI 

1.00938 

68 

1.01220 

1,01520 

■ ill f:i ■ 

1.02102 


1.02084 

69 

1.02974 

1.03266 

iili iw m 

1.03847 

1.04138 

1.04420 

00 

1.04720 

1.06011 

HR 

1.05602 


1.00174 

01 

1.00465 

1.06760 

■ ri '/i'- 'M 

1.07338 

IBiWtwJI 

1.07020 


1.08210 

1.08501 

■ 11 

1.00083 

1.00374 

1.00066 


1.00066 

1.10247 

■ 1 iHx :l 

1.1082S 

1,11110 

1.11410 


1.11701 

1.11902 

ft 1 tlu: tl 

1.12574 

1.12805 

1.13160 


1.13446 

1.13737 

ft 1 IftU :l 

1.14310 

1.14610 

1.14901 


1.15102 

1.16483 

ft ■ tYir. E 

1.10064 

1.10355 

1.1GG4G 


1.10037 

1.17228 

1.17610 

1.17810 

1.18101 

1.18392 


1.18082 

1 . 18973 

1.19204 

1.10565 

1.10846 

1.20137 

09 

1.20428 

1.20710 

1.21000 

1.21300 

1.21501 

1.21882 

?0 

1.22173 

1.22404 

1.22765 

1.23040 

1.23337 

1.23G27 

71 

1.23018 

1.24200 

1.24500 

1.24791 

1 . 25082 

1.25373 

72 

1.26664 

1,25966 

1.20245 

1 . 20536 

1.26827 

1.27118 

73 

mwvjft. lUH 

1.27700 

1.27991 

1.28282 

1.28673 

1 . 28863 

74 

itI 

1.29446 


1 . 30027 

1.30318 

1.30G09 

76 

■IKflfl ifll 

1.31191 

1.314S1 

1.31772 

1.32003 

1.32364 

70 

■ RlureKfl 

1.32036 

1.33227 

1.33518 

1.33B09 

1.34009 

77 

■ iritnftitl 

1.34681 



1.35564 

1.35845 

78 

■ ■KfllKlil 

1.30427 

1.30717 

1.37008 

1.37299 

1.37600 

70 

1.37881 

1.38172 

1.38463 

1.38764 

1.30046 

1.30335 

80 

■ ITITm m 

1.39017 


IKlilMil 

1.40700 

1.41081 

81 

■ IlKr 'M 

1.41003 

1.41063 

1.42244 

1.42535 


82 

m inii 'M 

1.43408 

1.43699 

1.439B0 

1.44281 

Ik Tffl 

83 

■ l!l:v 'E 

1,45153 

1.45444 

1.45735 

1.40020 

Vn ' tW 

84 

■ ‘fiTiii :l 

1.46800 

1.47180 

1:47480 

1.47771 


86 

■ 

1.48044 

1.43036 

1.49220 

1.49617 

1.49807 

80 


1.60389 

1.60680 


1.51262 

1.61663 

87 

1.61844 

1.62136 

1.62426 

1.62716 

1.63007 

1.63298 

88 

1.63689 

1.63880 

1.54171 

1.54462 

1.64753 

1.55043 

80 

1,65334 

1.55625 

1.55910 


1.50498 

1.50789 

00 

1,67080 

1.57371 

1.67601 

1.67952 

1.58243 

1.58534 

91 

1.68825 

1.69116 

■Hmsi 

1.50608 

1.69080 

1.00279 

fl2 

1.G0670 

1,60861 

1.61152 

1.01443 

1.61734 

1. (\2025 

03 

1.G2316 


1,62897 

1.03188 

1.G3470 

1 03770 

04 

1.04061 

1.64362 

1.04643 

1.04934 

1.05225 

1.65515 

86 

1.65806 


1.66388 

■n* 

1.00070 

I.G72Q1 

96 

1.07662 


1.68133 

IRi :fWl 

1.08715 

1.69000 

07 

1.09297 


1.69879 


1.70400 

1.70751 

98 

1.71042 

1.71333 

1.71624 

1.71915 

1.72200 

1.72407 

- 00 

1.72788 

1.73078 

1.73369 


1.73951 

1.74242 

100 

1.74533 

1.74824 

1.78116 

1.76400 

1.75R90 

1.76087 

101 

1.76278 


1.7G8C0 

1.77151 

1.77442 

1.77733 



IIK:I< m 

1.78005 

1.7889G 

1.70187 

1.79478 

103 

1,79769 

IS: iFuJ 

1.80351 

1.80642 

1.80932 

MB- Tf‘l 


1.81614 

1.S1S06 

1.82090 

1.82387 

1.82G7S 

uiM 9 

106 

1.832G0 

1.83660 

1.S3S41 

1.84132 

1.84423 

■EMU 

106 


1.86296 

1,85587 

1.86878 

1.80168 

1 1.86450 

107 

1.86760 

1.87041 

1.87332 

1.87G23 

1.87014 


108 


1.88780 

1.80077 

1.89308 

1.80Q59 

1.89050 

109 

1.90241 

1.00632 

nn 

1.01114 

1.91404 

1.01006 

110 

I.QIOSQ 


iwma 


1.93160 

1.03441 


157 














































































































DEGREES—RADIANS (Concluded) 


Deg. 

Radians || 

Dee. 

Radians 

Min. 

Radians | 

Sec. 

Radians 

90 

n!77!!?Sll 


2.61769 

0 


hh 

0.00000 

01 

nmil 


2.03545 

1 

HiliHlikl!! 

1 

■IJIIIIIIIIIIB 

02 

m 1 


2.66200 

2 


2 

■iMiliMHB 

93 

1.62316 1 

163 

2.67035 

3 

Himi ■ 

3 

0.00001 

04 

1.64061 

154 

2.68781 

4 

0.00110 

4 

0.00002 

96 


155 

2.70626 

5 

0.00146 

6 

. . . 

06 

1.67562 

166 

2.72271 


■nniiTrTifl 


0.00003 

67 

1.60207 

167 

2.74017 

7 

BiRi!ir4t!>l 

7 


98 

1.71042 

168 

2.76762 

8 

BiRiiikkkfl 

8 

BimiMiIiW 

69 

1.72788 

160 

2.77507 


BntiiTKfirBi 

9 

BiftWililM 

100 

1.74633 

160 

2.70263 

10 

0.00291 

10 

0.00006 

101 



2.80098 

11 

1 ^ 

11 


102 



2.82743 

12 

1 iTikcn 

12 

0.00000 

103 


163 

2.84486 

13 


13 

0.00006 

104 

1.81614 

164 

2.80234 

14 

1 •JlHIf 

14 

0.00007 

105 

1.83260 

165 

2.87979 

15 

' iilin 

IS 

0.00007 

100 


160 

2.80726 


1 111 fftij 

16 

0.00008 

107 

1.86760 

167 

2.91470 

17 

1 ititlt 

17 

0.00008 

108 

1.88466 U 

108 

2.03216 

IS 

I iTi ly? 

18 

0.00009 

109 

1,00241 U 

166 

2.94961 


1 lIlMK 

19 

0.00009 

110 

1.91986’] 

170 

2.96706 

20 

1 iTi|i|:g 

20 

0.00010 

111 

1.63732 

171 

2.08461 

21 

i iTiuii 

21 

0.00010 

112 

1.96477 

172 

3.00197 

22 

1 l|•ji7!l 

22 

0.00011 

113 

1.97222 

173 

3.01042 

23 

1 iTintt! 

23 

0.00011 

114 

1.98968 

174 

3.03687 

24 

O.OOOQ8 

24 

0.00012 

us 


17S 


25 

HI riT^ 

25 

0.00012 

110 

2.02468 

176 

3.07178 

26 


26 

0.00013 

117 

2.04204 

177 


27 


27 

0.00013 

118 


178 

3.10609 

28 


28 

0.00014 

US 


179 

3,12414 

29 

^■1 ! il;bfc 

20 

0.00014 

120 

2.09440 

180 

3.14169 

30 

^■PTTTIv* 

30 

0.00016 

121 

2.11186 



31 

ritsfiK 

31 

0.00015 

122 

2.12930 


3.49066 

32 

^■l llll!Kl 

32 

o.ooDie 

123 

2.14670 

IWAld 

3.00610 

33 

^■TriTsTIfl 

33 

0.00010 

124 

2.16421 

iLUIiH 

3,83972 

34 

0.00989 

34 

0.00016 

125 

2.18166 

wxM 

4.01426 


0.01018 

35 

0.00017 

126 

2.19911 

240 

4.18879 


0.01047 

SO 

0.00017 

127 

2.21667 

260 

4.30332 

1 37 

HiH( warn 

37 

0.00018 

128 


260 

4.63786 

1 38 


38 

0.00018 

120 

1 2.26147 

270 

4.71239 

39 

0.01134 

30 

0.00010 

130 

2.20893 

1 280 

4.88682 

> 40 


40 

0.00010 

131 


290 


1 41 

■iWiltliM 

41 

0.00020 

132 

KKMy 

IIViMl 


42 

0.01222 

42 

0.00020 

133 

2.32126 


6.41062 


Hllll '. AM 



134 

2.33874 

U 320 

5.58606 


HiWi '■:i1 

WM 

^Bi ilrTKlB 

135 

2.36619 

330 

5.76960 

45 

■w 


^■1 IlSti *. 

130 



8.93412 

40 

Hi|li i i :| 

■9 

^■1 ititr iim 

137 

1 2.39110 


6.10866 

47 

Hit ii J 


illll ’'B 

188 

1 2.40866 

n 360 

6.28310 

48 

0.01396 

48 

^b! iTitl ^^B 

130 

1 2.42601 

imSm 

0.45772 

49 

0.01425 

iKa 

^Bi llill tElB 

140 

2.44346 

fl 380 

6.03225 


0.01464 


^■1 iffl icB 

141 


1 ETuh 

6.80678 

61 

0.01484 

61 

’iiiii tflR 

142 

2.47837 

1 ■ 1VM 

6.98132 

52 

0.01513 

62 


148 

2.49682 

IIESCI 

7.16586 

63 


KB 

^b! itTii 

144 

2.61327 

IlKWlM 


64 

^■iWiTrTZI 

■a 

0.00026 

145 

■ KfiK 

430 

7.60492 

55 


SS 


146 

2.64818 

1 ECUS 

7.67946 

56 

0.01629 

60 

0.00027 

147 

2.66663 

1 EluI 

7.86398 

67 


67 


148 

2.68309 

IBtiW 

IkEMSI 

68 

IHltlLlijrJ 

68 


149 


liEWlM 

1 8.20305 

59 

1 0.01716 

59 

IHIlilili^iil 

.150 


" 460 

' 8.37768 

GO 

1 0.01745 

60 

1 0.00029 
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DEGREES AND DECIMAL FRACTIONS 
TO RADIANS 


The table below facilitates conversion of nn ancle expressed in decrees and 
occimai fractions into radians. To convert 2.'i.7a Into radians, find the cquiv- 
alents, snccesalvely, of 20°, S°. 0°.7, 0“.0S and add. 



RADIANS—DEGREES 




DECIMAL EQUIVALENTS OF COMMON 
FRACTIONS 


17/32 34/64 = 0 

53125 

0/16 lS/32 36/64 = 

6625 

10/32 30/64- 

SO.'ITS 

0/8 20/32 40/04-i 

626 

21/32 42/64- 

65625 

11/15 22/32 44/64 = 

6876 

23/32 46/64 = 
3/4 24/32 48/64 = 

71875 

75 

25/32 50/54-1 

78126 

13/15 26/32 62/64 = 

8126 

27/32 64/64- 

84375 

7/8 28/32 66/64 = 

875 

20/32 58/64 = 

90626 

16/15 30/32 60/64- 

9376 

31/32 62/64- 

96875 






















































































































































ItllNUTIiS AND PARTS OP A 


I mintjtess and seconi^ 

DECIMAL PARTS OF A DEG. 


Sen. Deercea 


decimal parts of a degree to 

MINUTES AND SECONDS 


.10 

.11007 

.13333 

.16 

0.10007 

.18333 

.20 

.21607 

.23333 

.26 I 

.20607 I 

.28333 

.30 

.31607 

0.33333 

.36 

.36067 

.38333 

.40 

.41667 

.43333 

.46 

.46007 

.48333 

0.60 

.61007 

.63333 

.66 

L .66007 

i .68333 

1 .60 

1 .61667 


1 0.00 

0 

00 0 

1 .01 

0 

30 

1 .02 

1 

12 

1 .03 

1 

48 

1 .04 

2 

24 

1 .06 

3 


1 .06 

3 

36 

1 .07 

4 

12 

1 .08 

4 

48 

1 .00 

5 

24 

1 0.10 

0 

fl 

1 11 

0 

30 

1 .12 

7 

12 

1 .13 

7 

48 

1 >1^ 

8 

24 

1 .13 

9 


1 .10 

9 

30 

1 .17 

10 

12 

1 .18 

10 

48 

1 .19 

11 

24 

1 o.ao 

12 


1 .21 

12 

36 

1 .22 

13 

12 

1 .23 

13 

48 

1 .24 

14 

24 

1 .25 

15 


1 .26 

16 

30 

.27 

16 

12 

\ 1 .28 

10 

48 

1 .29 

17 

24 

) 0.80 

18 


L .31 

18 

36 

3 .32 

19 

12 

7 .33 

19 

48 

4 1 .34 

20 

24 

2 .35 

21 


.30 

21 

36 

8 .37 

22 

12 

6 .38 

22 

48 

3 .30 

23 

24 

1 1 0.40 

24 


e .41 

24 

30 

7 .42 

25 

12 

4 .43 

25 

48 

2 .44 

26 

24 

.45 

27 


8 .46 

27 

SO 

6 .47 

28 

12 

3 .48 

28 

48 

1 1 .49 

29 

24 

^9 0.50 

30 


7 .61 

30 

30 

14 .52 

31 

12 

2 .53 

31 

48 

.54 

32 

24 

28 .66 

33 


>6 .56 

83 

36 

S3 .57 

34 

12 

11 .58 

34 

48 

19 .60 

36 

24 

37 0.00 

36 
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NUMERICAL CONSTANTS 


Numbers Oontbinln; ir 


IT - 3.14169 26630 loginx = 0.49714 08727 log.x = 1.14472 0S83S 



Number 

Logarithm j 


Number 

Logarithm 

IT 

3.1415 327 

0.4071 490 

T* 


0.9042 997 

2ic 

6.2831 B53 


2ir» 

10.7302 088 

1.2953 297 

3t 

0.4247 780 

'n"'- 

4r> 

iiliW r. 

1.6063 697 

47r 



l/x’ 

■tV 1 kwjK 

1 ii]o. 

Sir 

25.1327 412 


l/(2x«) 

■iHi i tlWriit 

: IrJiC ilriikBM 

ir/2 

1.5707 963 

0.1061 109 

l/(4x!) 

IllllMiitmllK 

n!iS AiikBrl 

x/3 


0.0200 286 

V? 

1.7724 539 

0.2486 749 

x/4 

0.7863 982 

9.8960 800-10 

N-/4 or 


0.9476 449-10 

w/B 

0.5235 988 


V^/2 



or/S 

0.3920 991 

9.6940 690-10 

y/r/i 

0.4431 136 


2x/3 

2.0943 061 

0.3210 686 

yfrp/ 

1.2s'S.33 141 

0.0080 699 

4x/3 

4.1887 902 

0.6220 886 

-s/O/x 


Lw HVmr 'Bm 

l/ir 

0.3183 099 


ira 



3/x 

0.6366 198 



■KSSXTt 

0.1667 166 

4/ir 

1.2732 395 

0.1049 101 

i/>j^ 

0.0827 841 

0.8342 834-10 

l/(2x) 

0.1591 540 


l^x! 


0.3.314 332 

l/(4x) 

0.0796 775 

8.0007 001 — 10 

i/V? 

0.6U41 80b 

9.7514 251-10 

l/(6x) 

0.0530 616 


o/'s/xoi 

1,1283 792 

0.0624 561 

l/(8ir) 

0.0307 887 

8.6097 601-10| Vi/T 




IiOgultlimlc Constants 

< = 2.71B2S 18266 i>f » login e - 0.43429 44S1D 

1/M = log. 10 =■ 2.30268 60930 login M - login login e G.6377S 43113 
l/« = 0.30787 94412 

log. 2 = 0.60314 71806 login 2 - 0.30102 90067 

Change of Base 
log. X = logb x/logb a 

login X = log. T/log.l0 log. X login x/login e 

log. X » 1/M login X « 2.30268 60930 login x 
login X = M log. X — 0.43420 44810 log. x 





































MISCELLANEOUS CONSTANTS 
Mean radius of the earth, 3959 miles = 6371 kilometers. 

1 degree of latitude at 40° = 69 miles. 

1 nautical mile= 1' of are on the earth’s siirlaco at the 
ecluator. . 

Mean density of the earth, 6.522 grams per cmL 

CoMtant of gravitation. K = 6 . 664 x 107 " =the attraction in 
dynes between two gram masses one 

^Acceleration due to gravity at sea level, lat. 45 —9S0.616 cm, 

tmst app uer sec. =»32.172 feet per sec. per sec. 

^ Length of seconds pendulum at sea level, lat. 45 =99,356 

cm. =39-116 in, - 

Density of mercury at 0 °C. =13.59509 g. per cm^. 

DSof ^ter%Mmumat 3.98“ C.=0.999973 g.percm" 
Density of dry air at 0° C. and 760 mra. — .001293 g. per cm . 

Velocity of sound in dry air at 0“ C., 33,130 cm. per sec. = 

^'‘velodW Ught in a vacuum =2.99796X10'“ cm. per sec.= 
983.571 XlO’.feet per sec. =186,284 mi./aeo. 

Heat equivalent of fusion of water 79.71 cal. (15° C.) per 

*'^He'at equivalent of vaporization of water, 539.55 cal. (15° C.) 
per gram. 

Coefficient of expansion of gases, .003665. 

Specific heat of air, at constant pressure, 0.238. 

Electrochemical equivalent of silver, 0.001118 g. per sec. per 

™\le^^ave length of sodium light, .00005893 cm. or 6893. 
fi-ngstroin units. 

Absolute wave length of red cadmium line in air, 760 mm. 
pressure, 15® C.; 6438.4690 ingstrdm units. 

GREEK ALPHABET 


Greek 

letter 

Greek 

name 

English 

equivalent 

Greek 

letter 

Greek 

name 

English 

equivalent 

A a 

Alpha 

a 

N V 

Nu 

n 

B p 

Beta 

b 

2 { 

Xi 

X 

Ft 

Gamma 

g 

O 0 

Omicron 

6 

AS 

Delta 

d 

n IT 

Pi 

P 

E e 

Epsilon 

5 

Pp 

Rho 

r 

z r 

Zeta 

z 

S 0 - 

Sigma 

B 

H IJ 

Eta 

e 

T r 

Tau 

t 

e $ 

Theta 

th 

T u 

Upsilon 

U 

I t 

Iota 

i 

$0 

Phi 

ph 

K K 

Kappa 

k 

Xx 

Chi 

ch 

\ X 

Lambda 

1 

^ 0 

Psi 

pa 

M U 

Mu 

m 

n u 

Omega 

6 
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NUMERICAL TABLES * 

Reciprocals, Circumference and Area of Circles 

As B matter of oonveoienoD, the values of 1000 X Cl/w) are siven. in the table. To 
obtain tlio autual value of tho leoiprocal, shift the decimal punt three places to the 
left. 

Clrcumforencoa ana aroas of circles are given for tho values of n as the diameter. 


























































































































MCireocUs, cmc'in ^CT'A in) aeea of cibcw 


























































BECIFSOCALS, CIBCUMFEBENCE AM) ABEA OF CIBCLES 
(Continued) 


























































































































































































becifkocals, cibcumfebence and abea of circles 

(Continued) 


n 

1 

1000- 

n 

Circuni- 

feronce 

tm 

Area 

"T" 

n 

1 

lOOO- 

n 

Circum¬ 

ference 

vn 

Aren 

7rn> 

4 


2.600 000 

1268.037 

126 

663.7 

450 

2.222 222 

1413.717 

180 043.1 


2.493 760 

1259.779 

126 

202.8 

461 

2,217 296 


169 760.8 

402 

2.487 602 

1202.020 

126 

023.6 

452 

2.212 389 


100 460.0 


2.481 390 

1266.062 

127 

686.7 

463 


1423.141 

161 170.8 

22 

2.476 248 

1269.203 

12S 

180.5 

454 



161 883.1 

405 

2.469 136 

1272.346 

128 

824.9 

466 

2.107 802 

1420.426 

162 507.1 

Ema 

2.463 0S4 

1276.487 

129 

401.9 

466 

2.192 082 

rmmmai 

163 812.6 

(t07 

2.467 002 

1278.628 

130 

100.4 

457 

2.188 184 


164 029.6 

408 

2.460 080 

1281.770 

laO 740.6 

468 


1438.840 

164 748.3 

row 

2.444 988 

1284.911 

131 

382.2 

469 

2.178 649 


165 468.5 

4t0 

2.436 024 

1288.063 

132 

025.4 

fvil 

2.173 913 

1446.133 

166 100.3 

411 

2.433 OOO 

1291.106 

132 

670.2 


mmivi 

1448.274 

166 913.6 

412 

2.427 184 

1294.336 

133 

316.6 

462 

2.164 502 

1451.416 

167 638.6 

418 

2.421 308 

1207.478 

133 

064. G 

463 

2.169 827 

1464.657 

168 866.0 

414 

2.416 469 

1800.616 

134 

614.1 

464 

2.166 172 

1467.609 


416 

2.400 639 

1303.761 

186 

265.2 

465 

2,160 638 

1460.841 

109 822.7 

416 

2.403 846 

1306.903 

135 

917.9 

466 

2.145 923 


170 663.9 

417 

2.306 082 

1310.044 

136 

672.1 

467 

2.141 328 

1467.124 1 


418 

2.392 844 

1313.186 

137 





172 021.0 

419 

2.386 686 

1316.327 

137 

885.3 

460 

2.132 106 

lii-fcjtiijfH 

172 767.0 



1319.469 

138 

644.2 

470 

2.127 800 


173 494.5 

421 

2.376 297 

1322.611 

139 

204.8 

471 

2.123 142 


174 233.5 

422 


1326.762 

139 

866.8 

472 

2.118 644 

1482.832 

174 074.1 

428 

ft'.VifilVlItltl 

1328.804 

140 

630.6 

473 

2.114 166 


176 716.8 

424 


1332.036 

141 

196.7 

474 


1489.115 

176 400.1 

w, 

2.362 941 

1336.177 

141 

862,6 

476 


1492.267 

177 206.6 

!yii 



142 

630.9 

476 


■i 'It tW. !?:■ 

177 952.4 

Til 

2.341 920 

1341.460 

143 

200.9 

477 

2.006 430 

■ :(l :!lfl 

178 700.9 

Tr 

2.338 440 

1344.602 

143 

872.4 

478 

MiuWiMil 


179 460.0 

■■ 


1347.743 

144 

646.5 

470 


1 

180 202.6 

jS 

2.326 681 

1360.885 

148 

220.1 

480 

2.083 333 

1 

180 066.7 



1354.026 

146 

896.3 

481 


■ iiiUlihl 

181 710.6 

Tr 


1367.168 

140 

674.1 

482 

2.074 689 

1614.248 

182 400.8 


2.309 409 

■tiOMmii 

147 

253.6 

483 

2.070 393 


183 224.8 

434 

2.304 147 

1363.461 

147 

934.6 

484 

2.060 116 

1620.631 

183 084.2 

436 

2.298 861 

1306.693 

148 617.0 

485 

rail!51335 

1623.672 

184 746.3 

436 


1360.734 

149 

Emsl 

rini 


1626.814 

186 607.0 

437 

2.288 330 

1.372.876 

149 

980.7 

1487 

2.063 388 


186 272.1 

438 

2.283 106 

1376.018 

150 673.9 

488 

PWiTItTIi; 


187 037.9 

439 

2.277 904 

1379.159 

161 



2.044 090 

1636.230 

187 805.2 

440 

2.272 727 

1382.801 

162 

053.1 


2.040 816 


188 674.1 

441 

2.267 674 

1386.442 


EH 

2.036 600 

1642.622 

189 344.6 

442 

2.262 443 

1388.684 

163 

438.5 

492 

2.032 62C 

1646.664 

190 118.6 

443 


1391.726 

164 

133.6 

498 

2.028 398 

1648.306 

100 800.2 

444 

2.262 262 

1304.867 

164 

830.3 

494 

2.024 291 

1661.947 

191 666.4 

445 

2.247 191 

1898.009 

156 

628.6 

496 

2.020 202 

1655.088 

192 442.2 

440 


1401.160 


228.3 

496 

2.016 129 


103 220.6 

447 

2.237 136 

U04.292 

166 

920.6 

497 

2.012 072 

1661.372 

194 000.4 

448 

2.232 143 

1407.434 

167 

EEOEl 

498 

2.008 032 

1664.613 

194 781.9 

446 

2.227 171 

1410.676 

168 337.1 

499 

2.004 ooa 

1667.666 

106 664.0 

460 

2.222 222 

1413.717 

169 

043.1 

600 

2.000 OOO 

1670.706 

106 340.6 


167 






















































































BBCIPBOCALS. CmCIIMFBEENCE and AEEA OP CHICLES 


1 Ciroum- 

inno- ferenoe 


1 CiTcum- 

1000- fereace 


237 S82.e 

238 447.7 

239 ai4,0 

240 181,8 

241 Ofil.8 

241 022.3 

242 704.8 

243 eeo.o 

244 A44.7 
24fi 422.0 





































aiBCIFBOCALS, CIBCUMFEBEITCE AND ABEA OF CmCLES 
(Continued) 


n 

1 

1000- 

n 

Ciroum- 

ferenue 

irn 

H 

n 

1 

1000- 

Circum¬ 

ference 

Tn 

Area 

irn* 

4 

000 

i.oee 667 

1884.966 

282 743.3 

650 


2042.035 

331 830.7 

OOi 

i.aoa 894 

IFrarl 

283 086.6 

651 



332 852.6 

EM 

1.001 130 

irl vr 1 

284 631.4 

652 

1.533 742 

V tl All:1 

333 875.9 

6oa 

1.668 375 

Wt: il 

285 577.8 

653 

1.631 394 

V i!. ilfeWil 

384 900.8 


1.666 02D 


286 525.8 

664 

1.62D 062 

2064.002 

335 D27.4 


1.662 893 

1900.664 

287 475.4 

656 

1.626 718 

2067.743 

336 966.4 


1.060 106 

1003.806 

288 426.6 

656 


2060.885 

337 985.1 

007 

1.647 446 

1006.947 

280 379.2 

657 

1.622 070 

2004.026 

339 010.a 

taa 

1.644 737 

1010.088 

200 333.4 

668 

1.619 767 

2067.108 

840 049.1 

609 

1.642 036 

1913.230 

291 280.3 

669 

1.617 451 

2070.310 

341 083.6 

610 

1.689 344 

1016.872 

202 246.7 

660 

1.616 182 

2073.451 

342 110.4 

Oil 

1.030 661 

lQie.613 

203 206.6 

661 

1.612 850 

2076.593 

343 167.0 

dl2 

1.033 987 

1922.665 

294 166.2 

662 


2079.734 

344 106,0 

013 

1.631 321 

1025.796 

205 126.8 

663 

1.50S 206 

2082.876 

846 236.7 

014 

1.628 664 

1928,038 

206 092.0 

664 


2086.016 

346 278.9 

616 

1.626 Old 

1932.079 

297 057.2 

666 


2089.150 

347 322.7 

610 

1.623 377 

1936.221 

298 024.0 

006 

KUtiiiliiivJ 

2092.301 

348 306.1 

nro 

1.020 740 

1938.303 

298 092.4 

667 

1.499 260' 

2095.442 

340 416.0 

618 

1.018 123 

1941.604 

299 062.4 

608 

■WiiViliTil 

2008.584 

360 463.5 

Mg 

1.616 509 

1944.640 

300 983.9 

000 

1.404 768 

2101.725 

361 613.6 

626 

1.012 903 

1947.787 

SOI 907.1 

670 

1.402 637 

2104.867 

362 606.2 

021 

1.010 806 

1960.929 

302 881.7 

671 

1.490 313 

2108.009 

863 018.6 

022 

1.607 717 

1964.071 

303 868.0 

672 


2111.160 

364 673.2 

m 

1.006 130 

1967.212 

304 835.8 

673 

1.485 S84 

2114.292 

365 729.0 

«i24 

1.002 664 

1960.364 

306 815.2 

674 

1.4B3 680 

2117.433 

360 787.6 

620 

1.000 000 

1963.406 

306 796.2 

676 

1.481 481 

2120.676 

367 847.0 

026 

1.607 444 

1060.037 

307 778.7 

676 


2123.717 

368 DOB.l 

027 

1.604 806 

1969,779 

308 702.8 

877 


2120.858 

359 070.8 

fl2fl 

1.602 367 

1972.920 

309 748.6 

678 

1.474 926 

2130.000 

361 035.0 

020 

1.689 825 

1970.002 


670 

1.472 764 

2133.141 

302 100.6 

630 


1970.203 

311 724,6 

680 


2130.283 

363 108.L 

031 

1.684 786 

1982.345 


081 

■Bmii 

2139.425 

304 237.0 

662 

1.682 278 

1986.487 

Uti 

082 

1.466 276 

2142.500 

365 307.5 

oas 

1.679 779 

1988.028 

^KFVrilltK 1 

083 

1.464 129 

2145.708 

366 370.6 

634 

1.677 287 

1991,770 


384 

1.401 988 

2148.840 

367 453.2 

^ia6 

1.674 803 

1904.911 

B! 

685 

1.469 854 

2151.091 

368 628.5 


1.672 327 

1998.063 

317 600.4 

686 

1.457 720 

2165.133 

369 005.2 

1)37 

1.660 850 

2001,106 


687 

1.466 004 

2168.274 

370 683.0 

13C 

1.607 39E 

2004.336 

wIl’t'PtH'l 

688 

1.463 488 

2101.410 

371 783.6 

)30 


2007.478 


689 

1.461 379 

2164.657 

372 846.0 

m 

. 1.662 600 

2010.610 

; 321 699.1 

096 

1.449 276 

2167.609 

373 928.1 

iM1 


2013.701 


891 

1.447 178 

2170.841 

376 012.7 

042 

1.667 631 

2016.002 

323 712.8 

692 

1.446 087 

2173.982 

378 098.9 

64< 

1.666 21( 


324 722.1 

EI^ 

1.443 001 

2177.124 

377 186.7 

644 

1.662 796 


325 732.0 

004 

1.440 922 

2180.266 

378 276,0 

646 

1.660 388 

2026.327 

326 746.3 

ms 


2183.407 

379 366.9 

64< 

1.647 981 


327 769.2 

696 

1 1.436 782 

2186.648 

380 460.4 

647 

1.646 591 

2032.610 

328 774.7 

097 

1,434 72( 

2180.600 

381 563.5 

Kt?: 

1.643 21C 

2035.752 

329 791.8 

llEnj 


2192.832 

382 049.1 

B4C 

1.640 831 

2038.804 

330 810.5 

llQQ 

1.430 616 

2196.073 

383 746.3 

BS( 

1.638 401 


331 830.7 

poo 

1,428 571 

2199.116 

384 846.1 


169 
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SQUARES, 


CUBES ANB ROOXS 


173 



Squares, Cubes and Boots 

BboIb ot niimbors othH than those givon dtaotly w ho found by the tollwlng rdoUina: 

Vio" “ Vioo" " io VT, 


VuiOng-10 

Viooo'* “ looV^i^; 



10,000n= lO’V^lOe; 


■ Vloo"" lO'^lOn; VioM"“loV^ 


n 

n* 

V7 


n* 




1 

1 

nnviiini 

3.102 278 


1 

1.000 

000 

2.154 

430 

4.041 980 

, 2 

4 

1.414.214 

4,472 lao 


8 

iBfT 


2.714 

418 

6.843 035 

3 

e 

1.722 (AU 

8,477 226 


27 

ifttM 

251 

3.107 

233 

6.604 330 

4 

10 


0.024 669 


04 

1.6S7 

401 

3.410 

052 

7.308 003 

ff 

26 


mMmm 


126 

1.700 

070 

3.081 

031 

7.037 009 

3 

30 

2.440 490 

7.746 967 



1.317 

121 

3.014 

866 

8.434 327 

7 

40 

2.046 7S1 



343 

1.012 

931 

4.121 

286 

8.870 040 


64 

2.828 427 

8.944 272 


612 

2,000 

000 

4.3DB 

800 

0.203 178 

0 

. SI 




729 

2.080 

084 

4.481 

406 

0.091 804 

ID 


3.162 278 


1 


2.164 

436 

4.041 

680 

warn 


12t 

3.310 026 


1 

331 

2.223 

1)80 

4.791 

420 

10.32280 

ID 

144 

3.464 1Q2 

10.05445 

1 

728 

2.280 

428 

4.032 

424 

10.02050 

13 

169 



2 

107 

2.361 

336 

5.065 

797 

10.01303 

14 

106 

3.741 667 

11.83210 

2 

744 

2.410 

142 

6.102 

404 

11.18030 

16 

226 

3.872 083 

12.24745 

8 

876 

2.466 

212 

5.313 

293 

11.44714 

15 

266 


12.64011 

4 

mim 

2.619 

842 

5.428 

835 

11.09607 

17 

280 

InUlUJ 

13.03840 

4 

013 

2.671 

282 

6.630 

058 



324 

4.242 041 

13.41641 

6 

832 

2.02U 

741 

9.040 

210 

12.10i40 

Kr9 

861 

4.300 809 

EOHl 

0 

859 

2.008 

402 

9.748 

807 


^Effl 


4.472 130 

14.14214 

8 


2.714 

413 

IMS 

036 


^KtI 

441 

4.082 970 

14.40138 

0 

201 

2.768 

024 

9.043 

922 

12.80570 


484 

EKIIEI 

14.83240 

10 

518 

2.602 

039 

5.036 

811 

kSSU 

^Epfl 

629 

4.709 833 

16.15575 

12 

[FH 

2.843 

867 

5.120 

020 



676 

4.808 670 

15.40193 

13 

824 

2.884 

400 

0.214 

486 

13.38800 


396 

6.000 000 

16.31139 

15 

026 

2.024 

018 

0.290 

606 

13.67200 


676 

6.099 020 

10.12452 

17 

576 

2.002 

400 

0.332 

604 



720 

6.166 162 

10,43168 

10 

m 

8.000 

ODD 

0.403 

304 

13,02177 


764 


16.73320 

21 

052 

i fs i 


5.543 

133 

14.00400 

2Q 

841 

6.335 166 

17.02030 

84 

330 

i li 1 

2 

6.010 

100 


so 

000 

6.477 226 

17.32051 

27 


r 


0.004 

330 

14.43260 

31 

061 

6.667 764 

17.60682 

29 

701 

IT 

!|;T 

0.707 

Mil) 

miMmm 

so 

^KViTra 

0.066 864 

17.88864 

82 

09 



0.836 

0114 

11.73013 

33 


6.744 663 

■Eiffil 

86 

937 


%z 

6.910 

42.8 

14.86800 

34 

1 160 

5.830 052 

18.43000 

36 


1 li 


0.670 

532 

16.03009 

bh 

1 226 

6.913 080 

18.70829 

42 

876 

! |l 


7.047 

200 

16.18204 

Hi 


6.000 000 

lyLMiW 

4(1 

656 

i 3j. 


7.113 

787 

16.32610 

HI 


0.082 703 

10.2.3538 

50 


i S' 

222 

7.170 

054 



I^KEts 

6.104 414 

19.40369 

64 

872 

3.301 

076 

7.243 

156 

16.00401 

39 

1 521 

0.244 008 

10.74842 

60 

310 

3.301 

211 

■rK^ 

114 

16.74001 

40 


0.324 966 

20.00000 

04 

000 

3.410 

052 


003 

16.87401 

41 

1 6S1 

IliEMlMI 


08 

021 

3.448 

217 


Ei^ 


42 

1 794 

6.480 741 


74 

033 

2.470 

027 

7 488 

872 

li tffi* 

43 

1 840 

6.957 439 

EJiUr. JiMH 

70 

6117 


EuTjB 

7.647 

842 

li iei 

44 

IBIil 

6.633 250 

20.07010 

86 

134 

3.530 


fm 

Eua 

|i Igl 

46 


0.703 204 

21.21320 

01 

125 

3.5.50 

893 

7.003 

(104 

■ 1 Ml 


2 116 


21.44701 

w 

m 

8.683 

048 

7 710 

448 

16.63103 

47 

wmMmm 

0.865 065 

21.07048 

m 

823 

EUdS 


7.774 

080 


48 

2 304 



110 

502 

3.0,34 


7.820 

738 


40 


HljjIjIjMll 

22.13604 

117 

649 

3.056 

Hijil 

7.883 

735 


60 

1 2 600 

uiiliil 

22.36068 

125 

1^1 

3.084 

031 

7.037 

m 



174 



































































































SQUABES, CUBES AXD BOOTS (Continued) 


n 

n9 

V7 


n> 




as 

■PH 

7.071 008 

22.36068 

■mi 

3.084 031 

7.037 005 

mwmmvUm 

M 


7.111 128 

22.68313 



7.080 670 


as 


7.211 103 

22.80361 


3.732 611 

8.041 462 

17.32478 

as 


7,280 110 

23.02173 

148 877 

3.750 286 

8.002 072 

17.13513 

64 

2 oia 1 

7.318 106 

23.23700 

157 101 

3.770 703 

8.143 253 

17.61111 

66 


7.116 108 

23.16203 

106 375 


8.193 213 

17.06174 

aa 

3 136 

7.4S3 316 

23.66132 

178 616 

3.826 862 I 

8.212 671 


a? 

3 246 

7.616 831 

23.37167 

M1 1 ■ 11 ■ 




68 

3 361 


24.08319 


3.870 877 1 

l:wKpli|nH 

17.06702 

eg 

3 481 

7.081 146 

21.28902 




18.00969 

■3 

3 eoo 

7.743 907 

24.40100 


3.011 808 

8.434 337 

18.17121 


3 721 

7.810 2S0 

21.60818 

226 081 

3.030 497 

8.480 020 




wmirZWvi^ 

21.80680 

238 326 

3.057 802 

8.627 019 


k!I 

3 060 

■liTiw'al 

26.09080 

250 047 

3.079 057 

8.672 619 

18.46916 

61 


LlLKiliHJ 

25.20822 

202 114 

4.000 000 

8.617 730 

18.50030 

65 

1 226 

8.062 218 

26.10610 

274 326 

4.020 720 

8.082 301 

18.00250 

HI 

1 366 

8.121 038 

26.00047 


1.611 240 


18.76777 

Kl 

1186 

8.185 3S3 

26.88130 

KMliH 

4.001 548 

llwlillKMlII 

18.85204 

■9 

1 621 

8.246 211 

26.07681 

314 432 

4.081 065 


18.94530 

ii 

1 761 


26.20785 

328 500 

4.101 606 

8.880 550 

10.03778 

70 

1 600 


20.16761 


1.121 286 


10.12931 

71 

3 011 

8.120 IBO 

26.04663 

357 oil 

1.110 818 

:(L 

10.21007 

72 

a 181 

8.485 281 

20.33282 

373 216 

4.100 168 

:IL ivEyif'II 

10.30070 

78 

a 320 


27.01861 

380 017 

1.170 330 

tHi 

10.30877 

71 

a 176 


27.20204 


1.198 330 

ijtiitgtlyil 

19.18096 

75 

a 625 


27.38613 

121 876 

1.217 163 


10.57434 

7a 

6 776 

:lvi wii ^1 

27.50810 

438 076 

4.235 824 

ift 'i'fl.’ll.lsl 

19.00096 

77. 

5 629 

'MiM :SlIi !l 

27.74887 

166 633 

1.251 321 


16.71081 

7H 


8.831 761 

27.02848 

474 552 

4.272 050 

0.205 164 


78 

6 211 

8.888 101 

28.10004 

493 030 

1.290 840 

0.244 336 

10.01032 

60 


8.911 272 

28.28127 


1.308 669 

9.283 178 

Hw»1 

81 

6 601 

0 000 000 

28.46a50 

531 441 

4.320 740 

0.321 008 

W'n'Hi'n 

82 

6 721 

0.065 385 

28.03504 

551 308 

4.344 48J 

0.350 902 


83 

6 880 

0.110 131 

28.80973 

671 787 

4.302 071 

9.397 700 


81 

7 oea 

0.165 161 

28.08275 

502 704 

4.370 510 

0.435 388 

20.32703 

86 

7 225 

0.210 644 

20.15476 

611 126 

4.300 830 

0.472 682 


66 

7 306 

0.273 018 

20.32576 

339 050 

4.414 005 

0.50B 085 

KlftSil 

87 

7 600 

0.327 370 

20.40576 

358 603 

1.131 018 

9.610 103 


88 

7 741 

0.330 832 

29.66479 


1.147 960 

6.682 840 

20.64600 

89 


0.133 081 

20.83287 


4.464 715 

O.eiO 002 

20.72361 

m 

1 8 100 

0.186 633 

30.00000 


1.481 105 

0.054 891 

20.80084 

Ku 


9.630 302 

30.10021 

753 671 


0.690 521 




0.601 003 

30.33160 


4.511 367 

0.725 888 

20.06879 

Bl 

^WfRV 

9.613 651 

30.49500 

804 357 

4.530 656 

0.701 000 

21.02041 

61 

8 836 

0.005 360 

30.05042 

830 584 

4.540 836 

0.796 801 

21.10161 

96 

■VrS 

0.716 791 

30.82207 

857 375 


0.830 470 

21.17912 

HU 

1 9 210 

0.707 050 

30.06387 

884 735 

4.578 857 

0.804 848 

21.26317 

97 


0.848 858 

31.14482 

912 673 


0,808 083 

21.32071 

HI 



31.30406 

041 102 

KliailEK i 1 

0.032 881 

21.89076 

00 

6 801 

0.049 874 

31.40427 

970 299 


o.oee 655 

21.17220 

100 

10 000 


31.02278 

' 1 ono 000 

1.011 689 

10.00000 

21.54485 
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SQUARES, CUBES AND BOOTS (Continued) 


n 

n? 

v: 

B3 




"^^lOto 

160 

22 600 

12.21716 

38.72983 


6.313 203 

11.44714 

24.90212 

161 

V7a>[ilS1 

12.28821 



6.326 074 

■ Kir. ’'Jf'V'B. 

24.71080 

162 

■^■nTSi 

12.32883 

38.98718 

a 611 808 

6.330 603 

B B!i 


163 


12.30932 

39.11621 

3 681 677 

6.318 181 

B ■ iV/ 

24.82615 

161 

23 710 

12.10097 

30.21283 


6.360 108 


24.87012 

lf!!l 

21 026 


36.37004 

3 723 876 

6.371 085 

1RUPI 

24.93S15 

Blnil 

24 330 

iits] 


3 799 419 

6.383 213 

B ■niVr/il 

24.08666 

■ IitE 

24 649 

12,62960 

Klimai 


6.301 601 

B 

26.03904 

BIp:I 

24 064 

12.66981 

39.71021 

a 944 312 

6.406 120 

B litjkjKl 



26 281 

12.60952 

30.87180 


6.117 602 

11.07106 

26.14681 



12.64911 

40.00000 


6.428 836 

11.60907 

25.19842 

■ iW 

26 921 1 

13.08863 

40.13181 

BB 'xBj: 

6.440 m 

11.72039 

25.26081 

■ iV-l 

26 244 

12.72762 

40.24622 

BB, rtB-t, ‘H 

5.451 302 

11.74490 

25.30296 

B iki 

M liBi'il W 

12.76716 

10.37326 

BB ;nB7 ’fl 

5.462 666 

11.76872 


Kiil 

Hililill 

12.80926 

10.10091 

mililB 

6.173 704 

11.70274 

25.10998 

1 

27 226 

12.81623 

40.82010 

4 492 125 

6.484 807 

11.81999 

25.16822 

B ilM 

27 666 

12.88110 

40.74310 


6.495 896 

11.84018 

26.60051 

B ivB 


12.92285 

40.80663 

4 657 463 


11,60421 

25.65087 

B ika 

28 224 


40.08780 

VwMBlkvS 

6.517 643 

11.88781 

25,&116B 

160 

28 601 


41.10001 

EsIiU 

5.628 776 

11.91138 

26.69230 

170 



11.23109 


6.630 658 

11.03183 

26.71262 

171 

26 241 

BnRflriinil 

11.36213 


imwm 

11.95810 

26.79313 

iri 

29 681 

13.11183 

11.17288 

BBiyBlL'l 

I'n'i' B 

11.98146 

26.81329 

173 


13.16206 

11.30327 

6 177 717 


12.00103 

26.80319 

m 

30 270 

13.10001 

41.71331 

6 298 021 

6.582 770 

12.Q2771 

26.91292 

176 

80 626 

13.22879 

11.83300 

$ 350 375 

6.693 446 

12,05071 


■Til 

so 079 

13.20050 

41.96235 

9 461 776 

raiiiigni 

12.07362 


■711 

31 320 

13.30113 


6 645 233 

6.0I4 078 

12.09046 


■Bl 

31 081 



6 630 762 

6.026 220 

12.11918 

Hi lit ill 

170 

32 (HI 

13.37900 

42.30839 

6 735 330 

5.036 741 

12.11181 

29.16879 

IBO 

32 100 

13.11911 

12.42041 

6 832 000 

6.046 210 

12.10440 

29.20711 

■SI 

KvVTitH 

13.16392 

42.64400 

mmw- 

6.650 653 

12.1&68g 

■'ffffl'W'l 

■wl 


13.10071 

42.63140 


5.057 061 



■H 

wkvkljl 

13.52776 

42.77850 


6.677 411 

12.23161 

26.35221 

184 

33 869 

13.69196 

42.80522 

e 220 604 

6.687 734 

12.29366 

20.10012 

166 

31 226 

13.90117 

13.01193 

0 331 026, 

6.098 019 


26.41786 

186 

31 609 

18.03618 

43.12772 

0 434 860 



26.40643 

187 

mimhm 

13.07170 

43.24360 



If’W'l 

26.61283 

188 

36 344 

13.71131 

43.35807 

6 644 072 

6.728 054 


20.59006 

189 

36 721 

13.71773 

13.47113 

6 761 209 

6.738 704 

12.30280 

20.63712 

190 


13.78106 

BCIBUI 


6.748 897 

12.88562 


101 

39 181 


^rCCiSKtitll 

6 057 871 

6.768 9G6 

12.40731 


102 

39 801 

13.86011 

43.61760 

7 orr 888 


12.12893 

26.77732 

103 

37 249 

13.89214 


7 189 057 


12.45047 

26.82373 

101 

37 636 

13.02830 

41.01613 

7 891 384 

6.788 900 

12.17191 

26.86007 

106 

38 026 

13.00131 

41.16880 

7 414 876 

6.798 800 

12.19333 

20.01606 


■irvUiU 

11.00090 

44.27189 

7 620 636 



20.96190 

BUJ 

HlfVTrB 

■fVniTlTiv. 

41.38468 

7 045 878 



27.00777 

198 


BrVwTu! 


7 792 392 

6.828 477 

12.55707 

37.06339 

100 

30 001 



7 880 609 

6.838 272 

12.67818 

27.00880 

200 

10 000 

BB 

EH 

BB 

iBa 

12.69021 

27.11118 
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SQTJAUES, CUBES ANI) ROOTS (Continued) 


n 

n* 


Bi 





w 


24.14214 

14.72130 

8 ODD 000 

6.848 035 


27.14413 

6ni 


14.17746 

44.83302 

8 120 001 

6.857 760 


27.16934 



14.21207 

44.94441 

8 242 408 

0.807 404 


27.23430 

ona 1 


14.24781 

4&.06SS2 

8 305 427 

5.877 131 


27.27022 


41 016 

14.28260 

45.18030 

8 480 004 

6.830 7GS 


27.32304 


ns6 

14.31702 

45.27003 

8 015 125 

0.800 300 


27.30862 

9M 


14.86270 

45.38722 

a 741 BIO 

0.000 041 

12.72300 

27.41206 

mtm 

42 842 

14.38740 

46.49725 

8 800 743 

6.016 482 


27.46723 

9!nR 

43 204 

14.42221 


8 008 012 

6.D24 002 

■WOMOBI 

27.60138 

m 

43 081 

14.4605S 

46.71002 

9 120 320 

0.034 472 

12.78543 

27.64636 

310 

HI 

14.42138 

46.82670 

9 261 OOD 

0.043 022 

B 

27.68024 

211 

44 021 

14.02084 

WuW^WfZM 

0 d!>3 oai 

0.D03 342 

IB 

27.63206 

212 

44 044 

14.00022 


g 52B 128 

6.002 732 

H '-HlvIlK 

27.07666 

213 

45 300 

14.00402 

BiiUliUlv.l 

0 003 SOT 

5.072 003 

■ 'JlIhU'j ‘M\ 

27.72000 

314 

40 700 

14.02874 


0 800 344 

0.081 424 

12.88050 

27.76381 

216 

40 226 

14.60288 


0 038 375 

5.000 720 


27.60349 

216 

46 650 

14.00004 

40.47080 

10 077 008 

6.000 600 


27.84063 

217 

47 082 

14.78092 

40.08320 

10 218 313 

IH'I'JVfM 

12.04663 

27.60244 

318 

47 624 

14.70462 

46.60047 

10 300 282 


12.00038 

27.03622 

212 

47 201 

14.70806 

40.70744 

10 003 450 

6.027 060 

12.08018 

27.07787 

220 


14.83240 

40.00410 

16 548 060 

0.030 Bll 

13.66001 

28.03030 

221 

48 841 

14.80607 

47.01084 

16 703 861 

0.046 044 

■ li.lil 

28.06273 

222 

42 284 

14.82600 

47.11088 

10 041 048 

0.060 640 


28.10000 

223 

42 722 

14.23318 

47.22288 

11 080 007 

0.004 127 


28.14718 

324 

GO 176 

14.06083 

47.32804 

11 239 424 

0.073 178 

■ JLliiil 

28.18010 

235 

00 020 

15.00000 

47.43410 

11 300 020 

0.082 202 



226 

61 070 

16.03330 

47.53240 

11 643 170 

0.001 100 


K 

227 

01 029 

10.00602 

47.64402 

11 607 oao 

6.100 170 

B 'ffi^rrl 

28.31448 

228 

01 284 

10.00007 

47.74930 

11 852 852 

0.100 116 


' 28.36600 

220 

62 441 

16.13376 

47.86304 

12 008 080 

0.118 038 

13.18000 

28.807S9 

280 

RS7B 

10.10070 

47.00832 

12 167 000 

0.120 020 

13.20000 

23.43807 

221 

63 361 


48.00240 

12 326 301 

6.136 702 

13.21010 

KsSSl 

SZ3 

53 824 


48.10038 

12 487 108 

0.144 034 

13.23821 


233 

04 282 

■ mMl 

48.27007 

12 040 337 

0.103 440 

13.26721 

Kliiiul 

234 

04 700 

15.29706 

48.87306 

12 812 004 

0.102 246 

13.27014 

28.00360 

232 

nns!!! 

16.32071 

48.47680 

12 977 876 

0.171 000 

13.20003 

28.64327 

236 



48.67083 

13 144 258 


13.31380 

23.08384 



16.30160 

48.08205 

13 312 053 


13.33204 

23.72430 


IBitViTil 

10.42726 

48.78524 

rPT W 

iitilrnMl 

13.30130 

23.76404 


67 121 

16.46062 

48.88738 


0.206 822 


28.80487 

242 

67 000 

10.40103 

48.98072 


0.214 400 

13.38806 

28.84400 

24: 

08 081 

16.62417 

40.00175 

vBrr Y7 


13.40723 

2B.8860D 

24! 

08 604 

16.66636 

40.19360 

rWr 'I’l' 


13.42576 

28.02480 

24! 

02 042 

16.08840 

49.29503 





244 

62 636 


42.30030 



KRWJ 

20.00430 

24G 

00 020 

15.65243 

40.40747 

rP 

e.267 326 


20.04303 

241 

60 616 

16.68430 

40,50830 

CliUn TO 

0.200 827 

iHkAiutfil 

20.08330 

24' 


15.71623 


15 069 223 

0.274 300 

13.61768 


24 

61 604 


KiSiii 

15 262 092 

0.282 701 

13.03080 

20.10100 

24( 


16.77073 

KXilS 

16 438 240 

e.20t 105 

13.60307 

20.20114 


16.81130 


KBQ 

6.200 WO 

13.67200 

20.24013 
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8,0AB1SS, *m BOOTS (C.ntto»»D 


» 1 »* 


/m 

n* 




800 1 to 000 

801 90 001 

802 1 01 201 

303 ei 800 

301 1 02 410 

300 03 056 

306 03 630 

80V 01210 

303 04 304 

m 06 431 

310 00 100 

all 00 721 

812 97 844 

313 07 060 

314 06 600 

316 00 226 
310 90 860 

817 100 480 

818 101 124 

310 101 701 

320 102 400 

321 103 041 

322 103 684 

828 104 320 
334 104 076 

326 106 026 

320 100 270 

327 lOa 029 

328 107 084 

820 108 241 

8t0 108 000 

881 100 601 
332 110 224 

383 110 830 

834 111 600 

336 112 226 
330 112 806 

337 118 601 

338 114 24 
330 114 921 

340 1 116 OW 

341 110 28 

342 110 00' 

343 117 04 

344 118 33 

345 119 02 

840 110 71 

347 120 4( 

348 121 1 

349 121 8 

360 ] 125 6 

7.32061 6 

7.34036 

7.37816 

17.40060 

17.43600 

17.40426 

17.40286 

17.62142 

17.64003 

17.87840 

17.00082 

17.63619 

17.06362 

17.89181 

17.72006 

17.74824 

17.77620 

17.30440 

17.88266 

17.80067 

17.88864 

17.91047 

17.04430 

17.97220 

18.00000 

18.02770 

13.06647 

18.08314 

13.11077 

13.13830 

18.16660 

18.16341 

18.22037 

18.24829 

18.27507 

18.30301 

18.S303C 

18.3076 

18.3847 

18.4110 

18.4390 
18.4091 
18.4032 
18.6202 
0 13.6472 

5 18.6741 

6 18.0011 

10 18.627 

)4 18.054 

11 13.681 

DO 18.708 

4.77226 

>4.80347 

4.06463 

■6.04644 

SS.13620 

66.22681 

63.31727 

63.40768 

65.40776 

66.68777 

66.67764 

66.78737 

66.86606 

66.04640 

60.03670 

50.12480 

60.21388 

60.30276 

60.30140 

66.48008 

63.66864 

60.06039 

68.74604 

60.83300 

66.02100 

67.00877 

67.06041 

67.18861 

67.27128 

67.36802 

67.44003 

67.83260 

67.31644 

67.70616 

67.70273 

67.87018 

67.06661 

68.06170 

68.13777 

63.22371 

68.3095! 
68.3062 
4 68.480r 

6 68.6802 
4 38.0516 

8 68.7307 

8 63.8217 

14 68.0067 

10 68.9916 

64 60.076! 

20 60.100 

17 000 OOO f 
17 27C 001 0 

27 643 608 6 

27 81B 127 

28 004 404 

28 372 625 

23 062 616 

28 034 440 

29 218 112 

20 603 629 

20 791 000 

30 080 231 

30 871 328 

30 064 207 

30 050 144 

31 266 376 

31 664 406 

31 366 013 

32 167 432 
32 401 760 

32 703 000 

33 076 161 
33 386 243 

33 608 207 

34 012 224 

34 328 126 
34 046 070 

34 968 783 
36 287 662 
36 611 280 

35 037 OOO 
09 264 661 

36 564 363 

36 026 037 

37 260 704 

37 695 373 

37 033 061 

38 272 76’ 
S8 614 47 

38 068 21 

30 304 00 

39 961 82 
r 40 001 08 

40 363 00 
40 707 68 

0 41 093 6! 

6 41 421 7 

1 41 781 9 

2 42 144 1 

2 42 608 6 

SO 42 876 0 

.004 330' 
.701 760 
.709 173 
.710 670 
.723 061 

1.731 316 
S.738 664 
3.745 007 
3.763 813 
6.760 614 

6.737 BOO 
0.776 160 
0.732 423 

6.730 601 
0.706 884 

0.804 002 
6.311 286 
6.818 462 
6.826 624 
6.832 771 

0.330 904 
6.347 021 
6.364 124 
6.861 212 
6.868 286 

0.876 344 
9.882 380 
9.880 410 
9.806 434 
9.003 430 

0.010 423 
0.017 300 
0.024 360 
0.031 301 
6.038 233 

6.046 160 
6.062 063 
6.068 043 
6.006 820 
6.072 083 

0 0.071) 63! 

0.080 30 
g 0.003 19 
7 7,000 OO 
4 7,000 70 

6 7.013 57 
6 7.020 34 
!3 7.027 10 
92 7.033 86 
40 7.040 63 

00 7.047 2 

14.42260 

14.43860 

14.46447 

14.47041 

14.48031 

14.50218 

14.61801 

14.63381 

14.64067 

14.60630 

14.63100 

14.60066 

14.01226 

14.92788 

14.04344 

14.05807 

14.67447 

14.08003 

14.70530 

14.72070 

14.73013 

14.70146 

14.76076 

14,78203 

14.70727 

14.81248 

14.82700 

14.84230 

14.85702 

14.87300 

14.88806 

14.00308 

14.61807 

14.03303 

14.04797 

14.00287 

14.07774 

14.00260 

16,00740 

16.02216 

16.03001 

16.0516' 

16.0003 

15.0810 

16.0056 

16.1103 
0 16.1248 

0 16.1304 

9 16.1530 

1 15.1034 

0 16.182! 

11.07233 

91.10681 

31.14122 

31.17660 

31.20032 

31.24400 

31.27311 

31.31214 

31.34010 

31.37000 

31.41381 

31.44766 

31.48122 

31.61482 

31.64834 

81.66180 

81.01618 

31.04860 

31.63174 

31.71492 

31.74802 

31.78100 

31.81403 

31.84603 

81.87076 

31.01262 

31.64622 

31.07786 
32.01DU 
32.04201 

32.07634 

82.10771 

32.14001 

32.17226 

32.20442 

32.23068 

32.20857 

32.30066 

32 33247 
32.30433 

32.30612 

32.42766 

32.46062 

32.40112 

32.52207 

0 32.66416 

8 32.66667 

4 32.61694 

7 32.64824 

7 32,07948 

1 32.71090 
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SQUARES, CUBES AND BOOTS (Continued) 

































































































SQUAUES, CUBES AND BOOTS (Continued) 






























































































SQUAAES, CUBE!S AND UOOTS (Continued) 




v; 

\/ito 

rfi 


‘'Vm 


460 

Rill, 

21.21330 

67.08204 

IH; 

7.663 064 

uniii 

36.50893 

4R1 

203 401 1 

KUC'^IiVTH 

67.156.63 

01 733 861 

7.668 766 

10.52180 

35.60.626 

452 

■TrlH^f ■ 

21.20029 1 





BiliffiUiMB 


HtvtV'I 


ITO-Vll 

92 950 677 



B:l'Wiiy};l(l 

454 

EUllUil 

21.30728 

67.37062 

93 576 664 

7.686 733 

16.66841 


456 



67.46360 

wmm 

7.601 372 

16.67066 

35.7001S 

456 

207 036 1 

21.36416 1 

67.62777 

94 818 816 


16.58260 

36.72632 

467 

20S 846 1 

21.37766 



7.702 025 


35.75242 

458 



67.67570 



fTiiMifl 

36.77848 

460 

210 681 

21.42429 

67.74964 

96 702 670 

7.713 845 

10.61807 

85.80150 

400 


21.44761 


97 336 060 



36.83048 

461 

212 S21 1 

V'lRyTiTiTa 


07 972 181 

Hwifikltl 

il^il 

35.85642 

■19 

213 444 1 


67.67068 

08 611 128 

7.730 614 


35.88233 

403 

KIIX19 

21.51743 

08.04410 

90 252 847 

7.730 188 

16.66711 


464 

216 206 

21.64060 

68.11766 

09 697 344 

7.741 763 

16.67010 

36.03404 

405 

216 225 

21.66386 

68.19001 

100 544 625 

7.747 311 

16.00108 

36.95983 

466 

217 156 


08.26410 

101 164 696 

7.762 861 



KliV 

213 036 

21.61018 

68.33740 

101 847 663 

7.758 402 

Ilia 

■iVvIHI 

Hn(: 

210 024 

21.63331 

68.41063 

102 503 232 

7.703 036 




210 S61 

21.65641 

68.48357 

103 161 709 

7.760 4C2 


36.06265 


230 000 


08.66665 

103 823 OOO 

7.774 680 

16.76009 

36.08326 

Bri 

221 341 


68.62014 

104 487 lU 


16.70250 

36.11384 

By^' 

323 784 


08.70226 

105 164 048 

ISMfiMI 

16.77441 

36.13038 

Byi{ 

223 736 


08.77500 

1C3 823 817 

7.791 488 

16.78636 

36.16488 

Kk 

224 676 

21.77154 

68.84760 

108 4D6 424 

7.706 076 

16.79807 

36.16035 

476 

226 625 


68.02024 

107 171 876 



30.21678 

476 

226 676 


68.00276 

107 860 176 


10.82107 

30.24118 

477 

227 620 


00.06610 

108 631 333 

7.813 389 

10.83344 

36.26664 

478 

228 484 

21.86321 

60.18764 

■ 

I 

i 

7.818 840 

16,84519 

30.29187 

470 

220 441 

21.88607 

60.20083 

100 902 239 

7.824 294 

16.86603 

36.31710 

4B0 

230 400 

BTflB 

69.28203 

no 602 900 

7.829 735 

16.86865 

30.34241 

4Rl 

231 361 

Bimtitri 

60.35416 

111 284 041 



a0.367D3 

4fl2 

232 324 

BiHiiTlri 

69.42622 

111 980 168 

7.840 606 

KjOil 

36.39282 

483 

233 280 

Bililrl'l'Ji 


112 878 687 

7.846 013 


30.41797 

484 

234 266 



113 370 004 

7.851 424 

16.91638 

36.44308 

486 

236 226 

RKiS 

vniTT^n 

114 084 126 

7.866 328 

m IVvSI 

36.46817 


236 106 

BitwiMiTi 



7.862 224 


36.40321 

■ J 

237 160 




7.867 613 


30.61822 

■'1 

238 144 

B'llViMili'. 

69.R5700 

no 214 272 


BlVuiKKM 

36.54320 

480 

230 121 

22.11334 


116 930 136 

7.878 368 

16.97343 

36.56815 

490 

240 100 

22.13.694 



7.883 735 


36.69306 

vm 

241 081 

22.16362 

BTilhrlttl 

1 118 370 771 

7.889 095 



Hrin 

242 064 


70.14271 


7.804 447 


1 36.64278 

Brin 

243 040 


HTiKilaril 

119 823 157 

7.800 702 



401 

244 036 

22.22611 


120 553 784 



86.69236 

406 

246 025 

22.24860 


121 287 376 




406 

246 010 



122 023 030 

Aiiiw|:k 

17.05404 

36.74131 

407 

mi 


BtiVMKtlKl 

122 763 473 

Hr ^Ir r 

17.06549 

36.76049 

408 


22.81601 

KTiVlfltTtl 

12S 605 692 

Ml 

17.07603 

30.79113 

466 

B 

22.33831 


124 261 409 



38.81674 

500 


22.36008 

■H 

HI 

H 


36.84031 


183 


























































































SQUARES, CUBES AND BOOTS (Continued) 


n 


v: 

'\/~m 

n* 

■v^ 

3/-- 

V 10ft 

bS^^B 

600 

260 000 

22.36068 


125 000 000 

Hilli 

17.00070 

BB 

601 

261 OOl 

22.38303 

70.78136 

t *lft 'T1 '1W 


17.11116 


603 

262 004 


70.86100 

■ nBTrl*h ‘1 


17.12263 

8fl 8^7 

603 

263 OOD 

■’i'JEviriilill 

wTpmvl 


7.0r>2 848 

17.13389 


SOI 

264 016 



Uiilllilim 


17.14624 

so.iiaii 

605 1 

265 026 

22.47221 

71.06336 

128 787 025 

7.033 374 

17.16667 


flOB 

EMI 

22.40444 

71.13368 

120 664 210 

7.008 027 

17.16780 



EMI 



180 323 843 

7.073 873 

17.17010 


DOS 

wt :lifi 1 

22.68880 

71.27412 


M'lvlul 

17.10048 

S7 (Vilify 

soo 


22.66103 

71.34424 

131 872 220 


17.20176 

37.0m 



22.68318 

71.41428 


7.0BD 670 

17.21301 



201 121 1 

22.00631 

71.48420 

133 432 831 

7.»Ui 788 

17.2242,') 



202 144 

22.62742 

71.66418 

134 217 726 

■cWtjTiafTtiil 

17.23548 





71.62402 

IfilTrfi'H 

liUnH'W.fiHl 

17.24660 

37.1RA^ 


264 166 

22.67167 



lisiiiMljJ 

17.26780 

37.16100 

616 

266 226 

22.66361 

71.76860 

136 6D0 876 

8.016 606 

17.’200D8 


616 

266 266 

22.71663 

71.83314 


8.020 770 

17.28026 

37.29014 

617 

267 280 

22.73763 

71.00271 

138 1B8 413 


17.20140 

37.2R2tli 

618 

268 824 

22.76001 

WWTfffl 

138 001 832 


17.30264 

37.277WI 

S19 

260 361 

22.78107 


139 703 360 

ilutilliii] 

17.31367 

37.30117 

620 



72.11103 

140 608 000 


17.32478 

S7.32511 

621 

271 441 

22.82642 


141 420 701 

:Vt! iVilKi 

17.33683 

37.34001 

622 

272 464 

22.84732 

72.24967 

142 230 048 


17.34606 

37.37200 

623 

273 626 

22.86010 

72.31874 

143 066 667 

:«iii Wa:lil 

17.36804 

.37.flflA7Ji 

624 

274 676 


72.38784 

143 877 824 


17.36006 

87.42031 

626 

276 626 

22.01288 

72.46688 

144 703 125 

8.067 143 

17.38013 

37.444S6 

626 

270 676 

22.03469 

72.62680 

146 631 676 

BirMB. 1 

17.30116 

37.40B12 

627 

277 729 

22.03648 

KBMil 

146 303 183 

:VirrA : 

17.40213 

87.40IAI> 

Wli 

278 784 

22.97825 


147 167 052 

‘n^iirw ' ' 

17.41318 

37.61655 

680 

279 841 

28.00000 

72.73336 

148 036 830 


17.42416 

37.63920 

680 


23.02173 

72.80110 

148 877 000 


17.43513 

87.56260 

631 


23.04344 


140 721 201 


17.44000 

37.68047 

632 

283 024 

BfBwm 

wr*r!Ti?Ri 

160 668 768 

iM !yS:K 1 

17.45704 

37.61005 

633 

284 089 



161 410 437 


17.40797 

37.6.13(10 

634 

286 156 

23.10844 

73.07630 

152 278 304 

8.112 980 

17.47889 

37.66712 

586 

286 226 


73.14369 

163 130 375 


17.48079 

87.08001 

636 


Bill 

73.21202 


llMififl 

17.50008 

37.7fUn7 

637 




1 154 854 163 

8.138 145 

17.61160 

37.72751 

638 


Hliy 

73.34848 


8.133 187 

17.52242 

37.76001 

630 

200 621 

23.21637 

73.41662 

256 590 810 

8.138 223 

17.63327 

37.77420 

640 

201 000 




8.143 253 

17.B44U 

37,70763 

641 



Bf-Rd'lflil 

iri # 

8.148 270 

17.66493 

.37.ft2AIU 

643 


E^!£! 


Ifr f' ^ 


17.50674 

37.84424 

643 

■MM 

HMMi 

KiiMl 

K5 V ' w 


17.67664 

87.86760 

644 

206 036 

23.32381 

73.76035 


8.103 810 

17.68732 

37.30673 

646 

207 026 

23.34624 

73.82412 

161 878 626 


B 

37.91303 

640 


IKffM 

■ri iM tllMI 

102 771 330 

il^rlK ikl 


37 02711 

647 


IKii^ 

■ iKg'ff] 

163 067 323 

8.178 280 

Billtt' !■ 


64B 


23.40040 

■ li^ 


8.183 260 

B rfliv.llti ’.a 


640 

m 

23.43076 

74.00453 

165 469 140 

8.188 244 

B 'Bitinil 


560 


23.46208 

74.16163 


8.103 213 

17,66174 

38.02062 
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SQUARES, CUBES AI^D BOOTS (Continued) 


H 

r3 

v; 

aAo» 

n* 




650 

i i 

23.46208 

74.10198 


8.103 213 

17.65174 

88.02062 

651 


23.47339 



8.108 176 

fTffmH 


6S2 

itij il! 


74.20070 


8.203 132 


litSa 

663 

i(?w ITi7? 


74.38307 

169 112 377 

8.208 082 

17.08378 

38.09864 

m 


23.68720 

74.43118 


8.213 027 

17.80443 

38.12149 

656 

W. H 

23.66844 

74.40832 

170 063 876 

8.217 060 

17.70507 

38.14442 

1^1 

T*r T’T' 

28.67966 

ElMIl 

171 879 616 

8.222 899 

17.71670 


HI 

310 249 

IfBmFl 

74.63248 

172 808 093 

8.227 826 

EEKMa 

V‘:|| 

Hi 

311 364 


74.69940 

m 741 112 

8.232 746 

17.73691 


660 

312 481 

28.84318 

74.78830 

174 676 879 

8.237 881 

17.74760 

38.28634 

660 

m 

23.86462 

74.83316 

175 018 000 

8.242 671 

17.76808 

38.26862 

661 

314 721 1 

23.08544 


176 668 481 

8.247 474 

17.70864 


663 

316 844 

23.70864 

74.00088 

177 604 328 

8.252 372 

17.77920 

i.!* ifsi’B 

663 

WlliWril!B 

28.72762 

76.03338 

178 463 647 

8.257 2G3 

17.78973 


eu 


23.74868 

76.00903 

170 406 144 

8.202 149 

17.80026 

38.34960 

665 


23.78973 

76.18848 

180 802 125 

8.267 029 

17.81077 

38.37216 

660 



76.23207 

181 321 490 

8.271 904 

17.82128 

38.30478 

667 

321 480 

23.81170 


183 284 263 

8.270 773 


38.41737 

ses 

822 024 

23.83275 

76.30677 ' 

1S3 260 432 

8.281 836 




323 701 

28.86372 


184 220 009 

8.286 403 

17.86271 

86.46240 

IT!V 

394 900 

23.87407 

76.40834 

186 193 QUO 

8.201 344 

17.86316 

38.48601 

Ha 

320 041 

23.89661 

76.68484 

188 169 411 

8.200 190 



672 

327 184 

«inTii7a 


187 149 248 

8.301 031 



873 

328 329 

23.93742 


188 132 617 

8.805 866 

UftT?! 


674 

329 478 

23.96830 

76.70276 

189 119 221 

8.310 804 



675 

330 026 

23.97016 

76.82875 

190 109 376 

8.316 617 



670 

331 778 

KSMmi 


101 102 078 

8.320 335 

17.92662 1 

38.01068 

677 

332 920 

24.02082 



8.326 148 


38.84191 

678 

334 084 


70.02031 


8.320 064 

BrXliliS* 

38.06422 

679 

336 241 

24.08242 


194 104 639 

8.334 766 

■yMtl'lll'ti 

38.68851 

680 

330 400 

24.08310 

76.16773 


8.330 561 


38.70877 

681 


24.10394 



8.344 341 

B 'XiVrit! 

SB.731D0 

682 

338 724 

24.12408 


197 137 368 

8.349 126 

B 

38.75321 

683 

330 889 

24.14680 

70.36444 

198 165 267 


B 'Milirtlf 


684 


24.10609 


199 170 704 

8.358 678 

Bjlk 

38.70756 

666 

342 226 

24.18677 

76.46620 


8.363 447 

1 


686 


24.20744 



8.303 209 


38.84179 

687 

844 669 

24.22808 

70.01693 


8.372 087 


38.80387 

688 

346 744 

24.24871 



8.377 719 


36.88593 

989 

348 021 

21.26932 

78.74831 


8.382 485 

18.05947 

88.00796 


Blillntn 

K1R51I51 

76.81118 


8.387 207 


38.02996 

WM 


KlKuiilJ 

78.87662 


8.301 942 


38.06185 



24.33106 

70.91161 

V-llrKyclililll 

6.390 673 



Htl 


24.36159 

mmSa 

vJ < i^Vly-fd J I'V J 

8.401 808 



504 

962 838 

24.37212 

iHKy^ 

209 684 684 

8.408 118 

18.11043 

30.01774 

6!)6 

354 025 

24.39262 

77.13824 

210 044 875 

8.410 833 

18.12060 

39.03003 

606 

365 210 

24.41311 

imnfm 


8.416 542 

18.13074 


607 


24.43368 

IHKh 

212 776 173 

8.420 24G 

18.14087 

IBKMl 

608 

IKfnrIiMl 


IKKE 

213 847 192 

8.424 045 


39.10^13 

699 

368 801 

24.47448 

77.30509 

214 021 700 

8.420 63S 

18 16111 

80.12692 

600 


IBB 

IQB 

lEiB 

8.434 327 

18.17121 

30.14868 
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SQTJAUES, CUBES AND ROOTS (Continued) 



216 COD 000 

217 081 801 

218 187 208 
218 2S6 227 

220 348 864 

221 446 126 

222 646 010 

223 648 643 

224 766 712 

225 880 620 

78.10260 I 220 8S1 000 
78.16049 228 090 131 
78.23043 229 220 028 

230 340 307 

231 476 644 

232 008 876 
283 744 896 
234 186 113 
230 020 032 

237 170 060 

238 828 000 
230 488 091 

240 641 818 

241 804 367 

242 970 024 

244 140 026 

246 314 870 
249 401 883 

247 073 162 
70.30962 I 248 858 189 

70.37264 I 260 047 000 
79.43661 
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SQUARES, CUBES AND ROOTS (Continued) 


n 


V7 


n3 

>^7 


^9 

660 

422 600 

26.40610 

80.62268 

274 026 000 

8.662 301 

18.66260 

40.20726 

1)61 

423 601 


80.68467 

276 804 451 


18.67212 

40.22787 

653 



80.74G52 

27? 167 BOS 



40.24845 

663 


26.65386 

80.80842 

278 445 077 

8.676 697 


40.26002 

664 

437 716 

26.57342 

80.87027 

270 723 264 

8.680 124 

18.70076 

40.28067 

656 


26.60207 

80.03207 

281 Oil 376 

UWlifU 

18.71020 

40.81000 

656 



80.00383 

282 300 410 


18.71080 

40.83060 

667 

1 ' IhI 

mi'fi 

81.06664 

283 593 303 


; ■ 

40.36108 

658 



81.11720 

284 800 312 

8.667 784 

Bt-lr/il' l ■ 

40.37163 

666 

434 281 

26.67100 

81.17881 

283 101 170 

8.702 188 

BtBfLi il 

40.30108 

660 

Kl'likl 

26.00047 

81.24038 

287 406 000 

8.706 688 


40.41240 

661 



81.30101 

288 804 781 

8.710 083 


40.43280 

662 

438 244 

26.72036 

81.36838 

200 117 628 

8.716 373 

18.77070 

40.46318 

666 

430 560 

26.74870 

81.42431 

201 434 247 

EiZEMIl 

18.78016 

40.47864 

664 

440 806 

26.76820 

81.48020 

202 764 044 

8.724 141 

18.70550 

40.40888 

666 

442 226 

25.78760 

81.64753 

294 079 625 

8.728 510 


40.61420 

666 

448 666 

iflWFl 

81.80882 

206 408 200 

8.732 802 

18.81444 

40.63449 

667 

444 880 


81.67007 

206 740 963 

8.737 260 

13.82386 

40.65477 

668 

440 224 

26,84570 ' 

81.73127 

208 077 632 

8.741 625 

18.83326 

40.67603 

666 

447 661 


81.70242 

200 416 300 

8.746 086 

18.84266 

40.50626 

670 

lini 

26.88436 

81.85363 

300 733 000 

8.750 310 

■HSil 

40.31648 


460 241 

Klvml 

81.91469 

302 111 711 

8.754 621 

13.36141 

40.63668 

H.li'.l 

461 684 


81.07661 

303 404 448 

8.760 038 

18.37078 

40.86686 

^Tvxl 

462 020 

26.04224 

82.03668 

304 821 217 

8.763 381 

18.88013 

40.67601 

674 

464 270 

26.00161 

82.00760 

303 132 024 

8.767 710 

18.88048 

40.60616 

676 

455 026 

26.08076 

82.16838 

307 BIB 876 

8.772 033 

18.80882 

40.71626 

670 

466 076 

KTFPl 

82.21022 

308 016 776 

8.770 383 


40.78636 

677 

468 820 



310 288 733 

WlWHiiWliYM 

18.01746 

40.76644 

678 

450 684 

26.03843 

82.84070 

311 666 762 


18.02677 

40.77060 

670 

461 041 

26.05763 

82.40146 

313 046 839 

8.780 347 

18.03607 

40.70063 

680 

462 400 

20.07081 

82.46311 

314 432 000 

8.703 030 

18.94636 

40.81666 

681 

403 761 


82.52272 

KS}t«;v4V :%■ 


18.06465 

40.83656 

682 

466 124 


PwrfI 

ti:l 

8,802 272 


40.85663 

683 

466 489 

26.13427 


KW;«i iBi :vJ 

8.806 672 



681 

467 866 

26.15339 

82.70429 

iR>l> 

8.810 868 

18.98944 

40.80643 

685 

460 225 

26.17260 

82.76473 

321 419 125 

8.816 160 


40.91636 

686 

470 606 

26.10160 


I X 

8.619 447 


40.03626 

687 

471 960 



f fi 

B.828 731 

■I'R' vi’l 

40.05013 

688 

473 344 

26.22976 

■iJMJ 




40.97690 

680 

474 721 

26.24881 

83.00302 

327 032 700 

8.832 286 

19.02868 

40.90684 

690 


26.26785 

33.00624 

328 609 000 

8.830 556 


41.01666 

601 

477 481 


Mi's 

329 030 371 

8.840 823 

KtSi 

41.03646 

662 

478 884 



331 373 8S8 

8.845 085 

10.05610 

41.06625 

603 

480 240 



332 612 657 

8.849 344 

19.06533 

41.07602 

664 

481 636 

26.34388 


334 265 384 

8.863 509 

10.07460 

41.09476 

605 

483 026 

26.38286 



8.857 840 

19.08306 

41.11449 

■1 


26.38181 

1 83.42661 

337 163 636 



41.13420 

Blit 


26.40076 

33.48663 


8.866 338 


41.16389 

K 


26.41000 

■‘^B'rrr 

340 008 392 



41.17367 

m 


20.43861 



iH 

10.12020 

41.10322 

766 


26.45761 



1 8.870 040 

10.12931 

41.21286 


1S7 














































































































SQUABES, CUBES AND BOOTS (Continued) 


Tf ViT «’ 



747 MS oog 

748 659 804 27.34059 

749 661 001 27.30786 

7W 663 600 27.38613 


86.19746 

410 172 407 

9!o07 246 

BMiSa 

86.26643 

411 830 784 

9.061 310 

10.62200 

86.31338 

413 493 626 

9.066 308 

10.63074 

86.87120 

416 160 939 

9.009 422 

10.63048 

86.42910 

89.48609 

416 832 723 
418 608 092 

0.073 473 .' 
9.077 620 

10.64820 

10.66602 

86.64479 

420 189 749 

0.081 603 

10.66603 

80.66264 

421 876 000 

0.086 003 

19.67434 






























































































SQUAllES, CUBES AND BOOTS (Continued) 























































































SQUARES, CUBES AND ROOTS (Continued) 






























































































SQUAEES, CUBES AND ROOTS (Continued) 


n 

»« 

'S/~n 


n* 



A^o"; 

B50 


20.16470 

02.10644 


0.172 082 

20.40828 

43.05830 

851 

Vttb rf ■ 

■ Tllrf ItI 

02.24906 

Ulitliilititl 

0.470 306 

20.41628 

43.0B663 

862 

■'TbitI 

■i'll V iTrl 

02.30386 

018 470 208 


WMW-VXiV-iM 

44.00276 

863 



02.35800 

620 650 477 

0.483 814 

BJttf Kmil 

44.01006 

B64 

720 810 

20.22328 ! 

02.41212 

022 835 864 

9.487 618 


44.03710 

655 

731 025 

tii'fffl'fri 

02.40021 

625 026 375 

Rin 


44.05434 

856 

732 730 

Ktimiil:! 

02.62027 

627 222 016 

9.404 010 


44.07161 

867 

Irff 

20.27456 

92.67420 

020 422 703 


20.46416 

44.08866 

868 

Hill 

20.20104 

02.62820 

031 023 712 

tutfiri 

20.47210 


860 

737 881 

20.30870 

02.68225 

033 830 770 

0.605 908 

20.48006 

44.12203 

860 

730 eoo 

20.32676 

02.73018 

536 056 000 

0.50D 686 

20.48800 

44.14005 

Bn 

741 321 

20.34260 

92.70000 


0.613 370 

20.40593 

44.16716 

862 

743 044 

20.35064 

02.84390 

It^ iKtixaik ‘M 

0.617 062 

WiH.-liK :irfl 

44.17424 

803 

744 700 

20.37080 

02.80779 


0.620 730 

mmit ll 

44.19132 

804 

740 400 

20.30388 

02.65100 

644 072 544 

0.624 400 

20.61071 

44.20838 

866 

748 326 

K?!VTT7!^!V 

93.00538 

047 214 026 


20.62762 

44.22643 

800 

740 066 


03.05012 

till 

0.631 760 , 

mnrroii 

44.21246 

867 

761 080 

■’illFGf hlil 

03.11283 


0.636 417 

20.54343 

44.26010 

808 

763 424 


03.19062 

•It: III'- rA 


20.65183 

44.27060 

800 

766 101 


03.22017 


0.642 741 

20.65022 

44.29340 

870 

750 000 

29.40676 

03.27370 

iS ^ 

0.640 103 

20.50710 

44.3104B 

■Wl 

768 041 


93.32738 

litti 'wh ;i 


20.57408 

44.32746 


760 384 

KiiMl 


mli iw :* ; 

0.653 712 

20.68286 

44.34440 


703 120 

29.64067 

03.43447 

1 i! itj 

0.657 303 


44.30136 

874 

763 870 

20.66340 

03.48707 

067 827 024 



44.37828 

870 

765 625 

29.68040 

03.64143 

660 021 875 

0.691 650 


44.30520 

Ein 



03.59487 

072 221 370 


20.61427 1 

44.41211 

877 

769 120 

20.61410 

03.64828 

074 626 133 

tilHi 

20.62211 

44.42000 


770 884 

20.63106 


075 836 152' 

9.675 674 


44.44688 

870 

772 041 


03.76600 

879 161 430 


20.63778 1 

44.43276 



20.06470 

Bicrai 


0.682 840 



ESI 

775 161 

29.08164 



0.680 468 

20.66342 

44.49644 

ipi 

777 024 


03.91480 

eso 128 908 



44.51327 

kH 

770 089 

20.71632 


088 406 387 

0.603 717 



884 

781 460 

20.73214 

04.02127 


9.697 337 

20.07084 

44.64680 

m 

783 226 

20.74806 

04.07444 

603 154 125 


20.68463 

44.50308 



29.70676 

94.12757 

‘5F 


20.00242 



786 760 

20.78266 



9.008 182 

■rffmill 

44.60723 


7SB 644 

KKKl 

94.23376 

'Y Wff 

0.011 701 


44.01398 

■Ml 

700 321 

20.81010 



0.016 SOB 

20.71575 

44.03072 


702 100 

20.83287 

04.33981 

B 


20.73361 

44.04746 


KTiTSm 

29.84062 


M iHlii 

0.022 603 

20.73127 

44.6641/ 



29.86637 

04.44575 


0.026 202 


44.68087 


HrTTVHil 

20.88311 

04.40803 

712 121 957 

0.020 707 

20.74677 

44.60750 

804 

700 230 

20.89083 

04.69107 

714 616 084 

0.033 301 

20.76461 

44.71424 

866 

801 026 


04.00444 

716 017 876 

9.636 081 

20.70226 

44.73090 

806 

803 816 

WlUffKtwil 


719 333 136 

0.640 669 

20.76998 

44.74760 

807 

■:'i!li!r!l 

Eiiflillilill 


721 734 273 

0.644 164 


44.70420 

808 

■:!iiig!i*i 

EliUtMiU-l 

94.76286 


0.647 737 


44.78083 

800 


29.06333 

04.81601 

726 672 600 

0.061 317 

20.70313 

44.70/44 

SCO 


■a 

04.86833 

■■ 

0.064 804 

20.80084 

44.81405 


191 


















































































































SQUAEi:S, CUBES AND BOOTS (Continued) 


» 

n* 

v; 


n* 





PRI 

3C.OOOOO 

04.86833 

720 000 000 

0.054 894 



EHl 

1- :iB'UA 

30.01600 

04.02102 

731 482 701 

0.668 4GB 


44 


813 604 

30.03331 

04.07368 


0.002 040 

20.81023 


003 

815 409 

iwfffi 


736 314 327 

0.006 010 

20.82302 

44. iK 

flOt 

817 210 



738 703 204 

0.600 170 

20.83161 

mmm 

005 

810 025 

30.08322 

06.13140 

741 217 026 

0.072 740 

20.63020 

44.8fi(IBS 

ooe 




743 077 410 

0.070 302 



007 


30.11044 

05.23655 

746 142 643 

0.070 800 

20.55463 

44.02m 

008 

324 404 

30.13301 

06.28603 

748 613 312 

0.033 417 

20.86220 

44.04^ 

oog 

820 281 

30.14003 

06.34140 

761 080 420 

0.080 070 

20.86004 

44.603 


828 100 

30.10021 

06.30302 

' S > T w 

0.000 621 

20.87760 

44.0?llll 

Knl 


30.18278 

06.44032 

' »|i iW: i)<j' 

0.604 OOD 


44,9(388 

Kft 

831 744 

30.10034 

06.40860 

' »■): lyl: 

0.0D7 616 

Blw: 

40.01288 

■ii 

833 600 

80.21680 

06.66103 


0.701 158 

Eli^ iWili 

40.0!t3g 

914 

836 399 

30.23243 

05.00335 

r K 1 

0.704 000 

20.00814 

46.00)83 

oie 

837 226 

80.24807 

06.06603 

703 000 875 

0.708 237 

20.01670 

46.00164 

El] 

fSFlWll 



703 676 206 

9.711 772 

20.02838 

46.07805 

H] 


30.28201 

■; iW ill U 

771 006 213 

0.716 80S 

wniiwi' 

45.08446 


842 724 

30.20861 

■ ! iW: i' iV- 

773 020 632 

0.718 836 

20.03860 

46 110B4 

010 

844 661 

80.31601 


778 151 560 

0.723 SOS 

20.04620 

46.13721 

910 

Bfllfrl 

80.33160 


77S 088 ODD 

0.726 888 

20.05870 

46.18381 

oai 

848 241 

30.34708 


781 220 061 

0.720 ill 

20.06138 

46.16M2 

032 


80.36446 


783 777 448 

0.732 031 

20.06806 

45.17626 

028 


80.88092 

06.07280 


0.730 443 


46.U88B 

024 

868 776 

30.30737 

06.12402 

758 880 024 

0.780 DOS 


46.28891 

925 

866 026 


96.17692 

701 463 126 

0.743 476 


46.28631 

030 

857 476 




0.740 986 


48.24180 

927 

860 320 


00.28084 

700 607 683 

0.760 493 

BTttmutiTii 

46.26778 

028 

861 184 


00.33276 

mjymkf.mLVM 

0.763 008 


46.27108 

929 

803 041 



801 706 080 

0.767 600 

21.02100 

46.29000 

9S0 

804 900 


06.43661 


0.761 000 

21.02044 

46.30060 

931 


80.51220 

06.46834 


0.764 407 


46.32270 

032 


30.62868 



0.707 002 

B fl'iiHl 

■E1171 

033 


30.54605 

ETv?'f 


0.771 486 


46.39011 

034 

872 880 

80.66141 

my. iHift t 

814 780 604 

0.774 074 

21.06064 

. 46.87111 

035 




I: f 1 J 

0.778 402 

21.06706 

46.30700 

080 


BitnlivMH 



0.781 040 

m- 1 

mimmM 

087 


wMfiuiHtl 

06.70870 

622 666 053 

0.786 420 

1 >f:TMl 

45.41004 

933 

879 844 

30.63670 


825 203 673 

9.788 OOD 

ftJttll 

■MMl 


881 721 



827 030 010 

0.702 880 

21.00706 

46.40283 

940 

883 000 

30.66042 


830 6B4 ODD 

9.706 SOI 

21.10464 

46.16830 

Oil 


80.07672 

07.00515 


0.700 884 

21.11202 

46.48448 

042 

■#fv 

80.60203 





40.00068 

943 


»SMn 


833 601 807 

liLiiil’Jrll 

21.12007 

46.61008 

044 

891 130 

30.72468 

07.16068 

841 232 384 

9.800 736 

21.13444 

46.03270 

946 

803 026 




0.813 100 

21.14100 

46.61803 

040 

894 016 

80.76711 



0.816 660 

21.14035 

46.60100 

947 

893 809 

80.77337 


4.1 

9.820 117 

mwmi 

n.ism 

048 

808 704 

80.78001 

07.30529 

IfclAliiit iPI 

9.823 572 

KMiMI 

lo.eooK 

940 

900 001 

30.80684 

07.41068 

864 070 340 

0.827 026 

21.17168 

46.01301 

050 

902 600 

80.82207 

07.46704 

867 876 000 

0.830 470 

21.17012 

46.62003 


1Q2 





























































































































SQUABES, CUBE8 AND BOOTS (Continued) 







































































































104 



















































































































POWERS OF NUMBERS (Continued) 


n 

n'* 


n“ 

nJ 

Tl" 

50 

6250000 

312600000 

RS^SH 

XlOit 

7.812500 

X10» 

3.906260 

51 

6766201 

345025251 

Iri ; 

■ IK r£ 


52 

7311616 

380204032 

III viiiil 1 

■ iV’. :Ti 'tt 


53 

7800481 

418105403 


1 Hr, Itr, It 


54 

8503056 

469165024 

wy 

1 iV: :*!Iv. 

7.230106 

65 

9160026 

603284373 


■ fVt i % 

8.373304 

66 

9834406 

ilrJr/iU 

k!i 1 

1 'it’- 'iii! !l: 

MUM 

67 

10566001 

llftllil* ifl ?tM 

It wfitC r 

1 Ilf; if: *»; 

11.142916 

58 

11316406 

ir if:a 

K.* •?«*:*?} ? 

1 'Mi '/i 

^■ySiri^KTinS 

59 

12117361 

mritiivzv. nil 

By- *■ 

24.886515 


60 

12060000 


m 

X10»* 

27.903600 


01 

1384S841 

8.445903 

5.152037 1 

31.427428 


62 

14770336 

9.161328 


35.216146 

iK ('TtT “H 

63 

15752661 

0.024305 

6.252360 1 


^Kt V: 1 

64 

16777216 

10.737418 

6.871048 

43.080405 

' Vti 

65 

17860626 




1 1^: 1 ^1 

66 

18974736 

12.523326 

8.265305 

54.551607 

36.004061 

87 

201S1121 



60.607116 


68 

21381376 

14.539330 

9.886748 

67.229888 

45.716324 

69 

22667121 

16.640313 

10.701816 

74.463533 


70 

24010000 


■BlSal 

■InnmSSl 

XIO'* 

8.235430 


71 

26411681 

18.042204 

12.810028 

0.095120 

^^■iW {V, ^t^l 

72 

26873856 

10.349176 

13.931407 

10.030613 


73 

28308241 

20.730716 

15.133423 

11.047399 

it iT!i^l 

74 

20086576 



12.151280 

12. ilx^l 

76 

31640625 

I'ifciltniitI 

17.707852 

13.348380 



33302170 

26.366264 


14.646196 


77 

35153041 

27.087842 

l’Jt1i:by. i :l 

10.048623 

^BUk (Vi {iInH 

78 

S70150S6 

28.871744 

14'Jl^li 11 i1 

17.555560 

13.701144 


38050081 

30.770584 

24.308746 

10.203909 

15.171088 

80 

40960000 

EEKcm!^ 


xio» 

20.971520 

X10‘« 

16.777216 

81 

43046721 

34.867844 

Itlivi'.b yJl lit 1 

22.876792 


82 

45212176 

37.073084 

IcItKlmltlivI 

24.028547 


83 

47458321 

30.300400 

32.694037 

27.136051 

22.622022 

84 

40787136 

41.821194 

35.129803 

29.509035 

24.787589 

86 

52200625 


37.714052 

32.057709 

27.240053 

86 

64700816 

KriliCVw/J 


34.792782 

20.921703 

87 

57280761 


H K IkI i W iVJll 

37.725470 

32.821167 

88 

59060536 

52.773192 

Bliicblllllltl 

40.867660 

35.903452 

80 

62742241 

55.840504 


44.231335 


90 

65610000 

HK3£iBi 

XlOw 

5.314410 

X10« 

4.782960 

XIO"^ 

4.304672 

01 

68674961 

6.240321 

5.678603 

5.167610 

^^nrilV-hV-frB 

92 

71639296 




'll.lil 


74805201 



■illi Vli* J 


04 

78074806 


Hiil: 1 

m% *f tt ‘1 



81450626 

1 7.737800 



6.634204 

06 

84034656 

8.163727 

1 7.827578 

7.614475 

7.21380S 

97 

88520281 

KWi ; ^ t 

8.329720 

8.079828 

7.837434 

08 

02236810 



8.681255 

8.607630 


06050601 

j 

9.414801 


9.227447 

100 



IHi 


10.000900 


196 











































































































































FACTORIALS AND THEIR LOGARITHMS 


n 

nl 

log n] 

n 


log nl 




SO 

3.0414X10“* 

64.48307 

1 

1,0000 

0.00000 

51 

1.5611X10"" 

66.19066 

2 

2.0000 

0.30103 

62 

8.0668X10"’ 

67.90666 

3 

6.0000 

0.77815 

53 

4.2740 X10" 

69.63092 

4 

2.4000X10 

1,36021 

54 

2.3084X10“ 

71.36332 

5 

1,2000X10" 

2.07918 

66 

1.2606X10’" 

73.10368 

6 

7.2000X10" 

2.85733 

56 

7.1100X10'* 

74.86187 

7 

5,0400X10" 

3.70243 

57 

4.0527X10’" 

76.60774 

8 

4.0320X104 

4,60662 

68 

2.3.506X10’" 

78.37117 

9 

3.5288X10" 

6.65076 

59 

1.3808X10" 

80.14202 

10 

3.3288X10" 

6.55976 

60 

8..3210X10"' 

81.02017 

11 

3.9917X10’ 

7.60110 

61 

5.0758X10"" 

83.70650 

f 

4.7900X10* 

8.68034 

62 

3.1470X10"" 

86.49790 


6.2270X10" 

9.70428 

63 

1.9826X10"’ 

87.29724 

■9 

8.7178X10“ 

10.04041 

64 

1.2d80XlOBa 

80.10342 

mS 

1.3077X10“ 

12.11660 

65 

8.2477X10” 

00.91633 


2.0923X10“ 

18.32062 

56 

6.4486X10» 

92.73587 

■n 

3.6559X10“ 

14.66107 

67 

3.6471X10"* 

04.66196 


6.4024X10^^ 

Ml B III 1 y W 

68 

2.4800X10"" 

06.39446 

IS 

1.2166X10“ 


69 

1.7112X10“ 

98.23331 

90 

2.4329X10“ 

18.38612 

70 

1.1070X10'"" 

100.07841 

21 

6.1001X10^* 

19.70834 

71 

8.6048X10<°1 

101.92966 

22 

1,1240X10« 


72 

6.1234X10'"" 

103.78700 

2a 

3.6862X10*" 

22.41240 

73 

4.4701X10'”" 

106.66032 

2i 

0.2046X10"* 

23.70271 

74 

3.3079X10'"' 

107.61966 

26 

1.5511X10*" 

25.10065 

75 

2,4800X10'" 

100.39461 

26 

4.O320X1O"" 



1.8866X10'“ 

111.27643 

27 

1,0889X10“ 



1.4618X10>'» 

113.16102 

28 

3.0489X10"" 



1.1324X10»» 

116.06401 

29 

8.8418X10" 

30.04654 

79 

8.9402X10''" 

116.96164 

80 

2.6626X10"" 

32.42366 

■3 

7.1560X10'“ 

118.86473 

31 

8.2228X10"" 

33.01502 


6.7071X10'” 

120.76321 

82 

2.6313X10'’'6 

36.42017 


4.7536 X10'” 

122.67703 

33 

8.6833X10"" 

36.03869 


3.0466X10’** 

124.59610 

34 

2.9523X10" 

38.47015 

mm 

3.3142X10'"" 

m. 62038 

36 

1.0333X10® 

Kl'TFI 


2.0171X1O«« 

128.44980 

36 

3.7199X10® 


86 

2.4227X10'" 

130.38430 

37 

1.3764X10“ 

1 43.13874 

87 

2,1078X10'"" 

132.32382 

38 

S.2302X10® 

44.71862 

88 

1.8548X10“* 

134.26830 

39 

2.0398X10“ 


89 

1.6608X10“" 

136.21769 

■9 

8,1592X10*’ 

47.91165 

90 

1.4857X10'"" 

138.17104 


a. 3453 X 104a 

49.62443 

91 

1.3620X10'“ 

140.13098 


1.4060X10"' 

51.14768 

92 

1.2438X10'*" 

142.09477 


6.0416X10"" 

62.78116 

93 

1.1668X10'** 

144,06325 

44 

2.8683X10“ 

KHl 

94 

1.0874XlO«a 

146.03638 

46 

1.1962X10"" 


96 

1.0330X10'*" 

148.01410 

46 

5.6020X10"’ 

67.74057 

96 

9,9108X10'*" 


47 

2.5802 X ion 

50.41267 

97 

0.6193X10“' 

K Ai’lS 

48 

1.2414X10a^ 


98 

9.42a9X10‘6> 

153.07437 

49 

6.0826X10" 

62.78410 

98 

0.3326X10“" 

166.97000 

SO 

3,0414X10“ 

64.48307 

100 

9.3326X101” 

167.97000 
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FACTORS FOR COMPUTING PROBABLE ERRORS 


n 

1 

■■Ml 

.0745 

.6745 

.8453 

. 8453 

•y/n 


Esa 



^/ n\n — 1) 

2 

.707107 

.707107 

.0746 1 

.4709 

.4227 

.5978 

3 

.577350 

.408248 


.2754 



4 

.500000 

.288675 

.3894 

.1047 


.2440 

6 

.447214 

.223607 

.3372 

. 1508 

.0845 

.1890 

8 

.408248 

.182574 

.3016 

.1231 


.1543 

7 

.377964 

.164303 

.2754 

. 1041 

^WiruK^II 

.1304 

8 

.353553 

.133631 

.2649 



.1130 

0 

.333333 

.117851 

.2385 

. 0705 

.0332 

.0996 

10 

.316238 

.105409 

.2248 

.0711 

.0282 

,0801 

11 

.301611 

.005345 

.2133 


.0243 

.0305 

12 

.288675 

.087039 

.2034 

.0587 

.0212 

.0736 

13 

.277350 

.080064 

.1947 

.0540 

.0138 

.0677 

14 

.267261 

.074125 

.1871 



.0627 

15 

.268199 

.060007 

.1803 

.0465 

.0161 

.0583 

16 

.250000 

.064650 

.1742 

.0435 

.0136 

.0546 

17 

.242536 

.060634 

.1686 

.0400 

.0124 

.0513 

18 

.235702 

.057160 

.1636 

.0380 

.0114 

.0483 

19 

,229416 

.054074 

.1590 

.0305 

.0105 

.0457 

20 

.223607 

.051200 

.1547 

.0346 

.0007 

.0434 

21 

.218213 

.048705 

.1608 

.0329 


.0412 

22 

.213201 

.046524 

.1472 

.0314 


.0303 

23 

.208514 

.044455 

.1438 



.0376 

24 

.204124 

.042563 

.1405 

.0287 

.0073 

.0300 

36 

.200000 

.040825 

.1377 

.0275 


.0345 

20 

.196116 

.039223 

.1349 

.0265 

.0055 1 

.0332 

27 

.192450 

.037743 

.1323 

.0255 


.0319 

28 

.188982 

.036370 

.1298 

.0245 


.0307 

20 

.185695 

.036093 

.1276 

.0237 

.0055 

.0297 

80 

.182574 

.033903 

.1252 

.0220 


.0287 

31 

.170005 

.032701 

.1231 

.0221 


.0277 

32 

.176777 

.031750 

.1211 

.0214 

HiriET^H 

.0268 

33 

,174078 

.030773 

.1192 


.0045 

.0260 

34 

.171490 

.020854 

.1174 

.0201 

.0043 

.023? 

36 

.169031 

.028989 

.1167 

.0160 

.0041 

.0245 

36 

. 166607 

.028172 

.1140 


.0040 

.0238 

37 

. 164399 

.027400 

.1124 

.0186 


.0232 

38 

.162221 

.026669 

.1109 



,0226 


. 160128 

.025976 


.0175 


.0220 

40 

.158114 

.025318 

,1080 

.0171 

.0034 

.0214 

41 

.156174 

.024693 


.0167 

.0033 

.0200 

42 

.154303 

.024098 

.1053 

.0103 

.0031 

.0204 

43 

.152499 

.023531 

.1041 

.0150 

.0030 

.0109 

44 

.150756 

.022990 


.0155 

.0029 

.0194 

46 

.140071 

.022473 


.0152 

.0028 

.0100 

46 

.147442 

.021079 


.0148 

.0027 

.0186 

47 

.145865 

.021507 

.0994 

.0146 

.0027 

.0182 

48 

.144338 

.021054 

.0984 

.0142 

.0026 

.0178 

49 

.142867 

.020620 

,0974 


.0025 

.0174 

60 

.141421 

■■ 

.0004 

.0136 

.0024 

.0171 


































FACTORS FOR COMPUTING PROBABLE ERRORS 
(Continued) 


n 

1 

1 

.6746 


.8453 

1 .8463 






60 

.141421 

.020208 

.0004 


.0024 


fii 

.140028 

.010803 

.0054 

.0134 

.0023 


62 

.138675 

.010418 

.0046 


.0023 


63 

.137361 

.010048 

.0936 

.0129 

.0022 


64 

.130063 

.018692 

.0027 


.0022 

.0168 

66 

.134840 

.018340 

.0018 

.0124 

.0021 


66 

.133631 

.018010 

.0010 


.0020 


57 

.132453 

.017700 

.0001 


.0020 


68 

.131306 

.017302 

.0803 

.0117 

.0010 


60 

.130180 

.017065 

.0886 

.0115 

.0010 

.0145 

60 

.120000 

.016807 

.0878 


.0018 


61 

.128037 

.016620 

.0871 


.0018 

.0140 

KM 

.127000 

.016261 

.0864 


.0018 


63 

.125088 

.010001 

.0857 

.0108 

.0017 

. 012.5 

64 


.016749 

.0850 

.0106 

.0017 

.0133 

66 

.124035 

.016504 

.0843 

.0105 

.0016 

.0131 


■11 uul.tm 

.016268 

.0837 

.0103 

.0016 


67 

in 

.015038 

.0830 

^■liTnT^H 

.0016 

.0127 

68 

.121266 

.014815 

.0824 

.0100 

.0015 

.0125 

60 

.120386 


.0818 


.0015 

.0123 

70 

.119623 

.014380 

.0312 

.0097 

.0015 

.0129 

71 

.118678 

.014185 

.0806 

.0090 

^■tTSTr^H 

.0120 

72 

.117861 

.013066 

.0801 



.0113 

78 

.117041 

.013703 

.0705 



.0117 

74 

.116248 

.013606 

.0780 


.0013 

.0116 

76 

.116470 

.013423 

.0784 


.0013 

.0113 

76 

.114708 

.013245 

.0770 


.0013 

.0112 

77 

.113061 


.0773 


.0013 

01 n 

78 

.113228 


.0769 


■nTiiTE 

^■rTfi^^H 

70 

.112609 

.012730 

,0784 

.0080 


.0108 

80 

.111803 

.012679 

.0759 


.0012 

.0106 

81 

.mill 

.012423 

.0754 

HiiiV 


.0105 

82 

.110432 

.012270 

.0749 


■■lilies 

.0104 

83 

.100764 

.012121 

.0746 

BitrtH 

.0011 

.0103 

84 

.109100 

.011076 

.0740 


.0011 

.0101 

K: 

.108466 

.011836 

.0736 



.0100 


.107833 

.011606 

.0732 


■fims 

.nono 


,.107211 

.011561 

.0727 


.0011 

0098 




.0723 

.0077 

.0010 

.non? 

Hii 



,0710 

.0076 

.0010 

.0000 



.011173 

.0716 



.0094 

^El 

.104828 


,0711 


onin 

nncift 

^kE 

.104257 

.010020 

.0707 






Hii ItkilH 

,0703 

KitJH 


nnni 

64 

.103142 

HL 

.0600 

.0072 

.0000 

.0000 


■ PI 

.010582 

.0600 

.0071 


nOAQ 



,010471 

.0692 

.0071 

nono 1 





.0688 

.0070 


0088 


■ iimi 

■Eln^-3 

.0086 

.0069 


0087 

U6 

.100504 

.010152 

.0681 

.0009 

.0009 

.0086 

100 

.100000 


.0078 

.0068 

.0008 

.0086 
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deviations 

d«vfa“^grol P'r “•dB a„MnBt a 

pabliBheraVby pSsii®) “•'“^ atatistios, W. B. Saunders Company. 


Ratio dev. 
to P.13. 


Probable 

ocourrenoe 

% 


.0745 

.0062 

.00023 

6 . 8 X 10 '«| 

1 . 3 X 10 -» 


1 . 341 . 

19 , 300 . 

4 . 27 X 10 « 

1 . 47 X 10 » 

7 . 30 X 10 ^ 


I Ratio dov. 
to atd. 
dev. 


Probable 
occurrence j 


OddB 
Bgainet, 
to 1 



0.67440 

so. 00 

0.7 

48.39 

0.8 

42.37 

0.0 

36.31 

1.0 

31.73 

1.1 

27.13 

1.2 

23.01 

l.S 

10.36 

1.4 

IS . IS 

1.5 

13.36 

1.0 

10.06 

1.7 

3.01 

1.8 

7.10 

1.0 

6.74 

2.0 

4 . S 5 

2.1 

3 . S 7 

2.2 

2.78 

2.3 

2.14 

2.4 

1.34 

2.6 

1.24 

2 .G 

.032 

2,7 

.603 

2.8 

.611 

2.9 

.373 

3.0 

.270 

3.1 

.194 

3.2 

.137 

3.3 

.0037 

3.4 

.0674 

3.5 

.0466 

3.6 

.0318 

3.7 

.0210 

3.8 

.0143 

3.0 

.00002 

4.0 

.00034 

6.0 

6 . 73 X 10 -" 

6,0 

2 . 0 X 10 -' 

7.0 

2 . 6 X 10 ->« 



Cl . 6.7 

726.7 

1 , 0 . 33 . 

1 , 483 . 

2 , 140 . 


1 . 744 X 10 '» 

6.0X10^ 

S.DXlOii 
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AREAS ORDINATES AND DERIVATIVES OF THE 
ARb.AE>, CURVE OF ERROR 

Tho follDwinc tiiblo givoB values of the area under the curve from the ordi- 
niLte I - 0 to the ordinoto for tlio values ot ( pvcn in oolumn st.tho 
fettf Values of the ordinate and of the second, third and fourth denvatives 
are also given. _ 
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COMPLETE ELLIPTIC INTEGRALS 


J 'lr/Z_ ^ _ 

0 \/l — A® sin* <!> 


E = 8in“ <i> ■ d0. 


Bin"' h 

K 

logK 


K 

■ logic 

0“ 

1.5708 

0.190120 

HPI^H 

1.7808 

0.252068 

1 


0.106153 


1.7992 

0.265085 

2 

1.5713 

0.196252 


1.8122 

0.258107 

3 

1.5719 

0.196418 


1.8256 . 

0.201406 

4 

1.5727 

0.196040 


1 . 83B6 

0.264716 

s 

1.5738 

0.190647 


1.8541 

0.208127 

G 

1.6751 

0.197312 


1.8691 

0.271044 

7 


0 . 19774.3 


1.8848 

0.275267 ■ 

3 

1.5788 

0.198241 


1.9011 

0.279001 

9 


0.198806 

49 

1.9180 

0.282648 

10 

1.5828 

0.109438 


1.0356 

0.286811 

11 

1.5854 

0.200137 


1.0530 

0.200896 

12 

1.6882 

0.200904 


1.9720 

0 . 2D5101 

13 


0.201740 


1.9927 

0.299436 

14 

1.8040 

0.202643 


2.0133 

0.303901 

IS 

1.5081 

0.203015 


2.0347 

0 . 30SS04 

10 

1.0020 

0.204657 


2.0571 

0.313247 

17 

1.6061 

0.206708 


2.0804 

0.318138 

18 

1.6105 

0.200048 


2.1047 

0.323182 

10 

1.0151 

0.208200 

59 

2.1300 

0.328384 


1.0200 

0.200522 


2.1666 

0 . 3.83753 

21 

1.0262 

0.210010 

01 

2.1842 

0 . 3392D6 

22 

1.6307 

0.212382 

62 

2.2132 

0.345020 

23 

1.6305 



2.2435 

0.360036 

24 

1.0426 


64 

2.2754 

0.357063 

25 

1.0400 


05 

2.3088 

0.363384 

20 

1.8687 



2.3430 

0 . 369U40 

27 

1.6627 

0.220818 

87 

2.3809 

0.370730 

28 

1.0701 

0.222732 

68 

2.4108 

0 . 38.3787 

29 

1.0777 

0.224723 

69 

2.4010 

0.391112 

30 

1.6868 

0.226793 

70 

2.5040 

0.308730 

31 

1.0041 

0.228943 

71 

3.5507 

0.400666 

32 

1.7028 

0.231173 

72 

2.5998 

0.414043 

33 

1.7110 

O '. 233485 

73 

2.0621 

0 . 42359G 

34 

, 1.7214 

0.235880 

74 

2.7081 

0.432060 

36 

1.7312 

0.238369 

76 

2.7081 

0.442176 

36 

1.7415 

0.240923 

76 

2.8327 

0.452106 

37 

1.7622 

0.243676 

77 

2.0026 

0.462782 

88 

1.7633 

0.240315 

78 

2.0786 

0.474008 

39 

1.7748 

0.240140 

79 

3.0017 

0.486067 

40 

1 . 7S6S 

0.262068 

80 

3.1534 

0.498777 
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COMPLETE ELLIPTIC INTBGKALS (Continued) 


ain“i h 

K 


ain * k 

K 

logK 


3.1634 

0.408777 


3.8317 

0.683306 

ai 

3.2553 

0.612691 

80 

4.0528 

0.607751 


3 . 860 U 

0.627613 

87 

4.3387 

0.637356 


3.6004 

0.644120 

88 

4.7427 

0.070027 

84 

3.0610 

0.602614 

80 

6 . 434 Q 

0.736192 

8S 

3.8317 

0.683300 

00 

00 

CO 


Vnluea of K for * - 86 “ to 80 “ by 0 . 1 “ and 80 “ to 90 “ by minutes . 


sin'i J6 

K 

logX 

Bill' 


7i: 

logic 

66«0^ 

8.832 

0.68343 1 

30“ 

0' 

5.435 

0.73620 

66.1 

3.862 

0.68569 0 


2 

5.460 

0.73791 

86.2 

3.872 

0.68704 1 

so 

4 

5.604 

0.74068 

86.3 

3.893 

0.60028 1 

so 

6 

5.540 

0.74361 

86.4 

3.914 

0.60262 1 

80 

8 

6.578 

0.74648 

86.5 

3.936 

0.50606 ! 

80 

10 

5.617 

0.74060 

86.0 

3.968 

0.60748 1 

89 

12 

5.658 

0.76206 

85.7 

3.081 

0.60000 

80 

14 

5.700 

0.75587 

86.8 

4.004 

0.00249 

so 

16 

5.746 

0.76020 

86.0 

4.028 

0.60600 

Ka 

18 

6.701 

0.70276 

86.0 

4.083. 

0.60778 

89 

20 

5.840 

0.76041 

80.1 

4.078 

0.61045 i 

89 

22 

5.691 

0.77019 

80.2 

4.104 

0.61321 


24 

5.040 

0.77422 

80.3 

4.130 

0.01805 


26 


0.77837 

86.4 

4.157 

0.01878 

80 

28 


0.78269 

86,5 

4.188 

0.82170 

89 

30 

6.128 

0.78732 

80.6 

4.214 

0.62409 

89 

32 

0.197 

0.70218 

80.7 

4.244 

0.62778 


34 


0.70734 

80.8 

4.274 

0.03083 

80 

.30 


0.80284 

86.9 

4.306 

0.63407 


38 

B.438 

0.80376 

87.0 

4.339 

0.63730 


tm 

6.533 

0.81611 

87.1 

4.372 

0.64068 

89 

41 


0.81849 

87.2 

4.407 

0.64414 

so 

42 


0.82210 

87.3 

4.444 



43 


0.82682 

87.4 

4.481 


80 

44 

0.766 

0.82009 

87,8 

4.520 

0.66614 

iBl 

45 

0.821 

0.83383 

87.6 

4.602 

0.66016 



0.800 

0.83822 

87.7 


0.66304 

■if 

47 

6.004 

0.84280 

87.8 

4.048 

0.66727 

1 SO 

48 

7.044 

0.84782 

87.0 

4.004 

0.07154 

80 

40 

7.181 

0.85316 

8S.0 

4.743 

0.67006 

so 

50 

7.226 

0.86890 

86.1 

4.794 

0.08070 

1 80 

61 

7.332 

0.86622 

88.2 

4.848 

0.08650 

1 89 

62 

7.449 

0.87210 

88.3 


0.09064 

80 

53 

7.583 

0.87084 

88.4 

4.006 

0.60602 

80 

64 

7.737 

0.8S807 

SS.5 

6.030 

0.70167 

80 

66 

7.919 

0.80807 

88.0 

6.000 

0.70749 


60 

8.143 

0.01078 

88.7 

6.173 

0.71374 

'Hil 

67 

8.430 

0.02683 

88.8 

6.263 

0.72041 


58 


0.94626 

88.0 

6.340 

0.72754 

80 

59 


0.07005 

80.0 

6.438 

0.73520 

90 

0 

eo 

flO 
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COMPLETE ELLIPTIC INTEGRALS (Continued) 


ain ^ k 

B 

log S 

‘ sin '* k 

B 

log E 

0 ® 

1.6708 

0.106120 

46 ® 

1.8600 

0.130641 

1 

1.6707 

0.190087 


1.3418 

O . 127G0O 

2 

1.6703 

0.106988 

47 

1.3320 

0.124788 

3 

i.fiGor 

0.196822 

48 

1.3238 

0.121830 

4 

, i.soso 

0.196691 

40 

1.3147 

0.118830 

S 

1 . 5Q78 

Q.195208 1 


1.8055 

0.115790 

e 

1.6606 

0.104930 

61 

1.2003 

0.112608 

7 

1.3049 

0.194600 

52 

1.2870 

0.109663 

8 

1.6632 

0.194004 

63 

1.2776 

0.100380 

9 

1.6611 

0.193442 

64 

1.2081 

0.103109 

10 

1 . S68d 

0.192815 

S5 

1.2587 

0.099015 

11 

1.6664 

0.192121 

56 

1.2402 

0.006026 

12 

1.6637 

0.101362 

67 

1.2307 

0.003303 

13 

1.6607 

0.190337 

68 

1.2301 

0.080030 

14 

1.6476 

0.189640 


1.2200 

0.086609 

IS 

1.5442 



1.2111 

0.083104 

le 

1.6405 

0.187668 

61 

1.2015 

0 . 07D73S 

17 

1 . 6SG7 

0.180681 

62 

1.1920 

0.076203 

18 

1.6320 

0.186428 

63 

1.1826 

0.072834 

10 

1.6283 

0.184210 

64 

1.1732 

0.000304 

20 

1.6238 

0.182928 

05 

1.1038 

0.005880 

21 

1 . S191 

0.181680 

60 

1.1543 

0.002412 

22 

1.6141 

0.180108 

67 

1.1453 

0.058037 

23 

1.3000 


08 

1.1362 

0.055472 

24 

1.8037 

0.177160 

69 

1.1272 

0.052020 

25 

1.4981 

0.175646 

70 

1.1184 

0.048389 

26 

1.4924 

0.173870 

71 

1.1006 

0.043183 

27 

1 . 48G4 

0.172144 

72 

1.1011 

0.041812 

28 

1.4803 

0.170348 

73 

1.0027 

0.038481 

29 

1.4740 

0.108480 

74 

1.0844 

0.033200 

30 

1.4676 


75 

1.0704 

0.031070 

31 

1.4608 

0.104683 

70 


0.028810 

32 

1.4639 

0.102537 

77 


0.026740 

33 

1.4469 

0.160429 

78 

1.0538 

0.022740 

34 

1 . 43B7 


79 

1.0408 

0.010858 

3S 

1.4323 


80 

1.0401 

0.017081 

36 

1.4248 

0.163742 

81 

1.0338 

0.014432 

37 

1.4171 

0.161393 

82 

1.0278 

0.011927 

38 

1.4092 

0.148983 

83 

1.0223 

0.000584 

30 

1.4013 

0.140619 

84 

1.0172 

0.007422 

40 

1.3931 

0.143996 

85 

1.0127 

0,006465 

41 

1.3849 

0.141414 

80 

1.0086 

0.003740 

42 

1.3766 

0.138778 

I 87 

1.0053 

0.002278 

43 

1.3080 

0.130086 

1 88 

1.0026 

0.001121 

44 

1.3394 

0.133340 

1 89 

1.0008 

0.000326 

45 

1.3606 

0.130541 

1 80 

1.0000 

0.000000 
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FACTOES ANB PBIMES 


If Ti Ib priin 0 tbo infl.nti89ft of its logiirithin is givBii. 


ft 1 

0 1 

1 1 

2 

3 1 

4 



0000000 

3010300 

2**3 

4771218 

2* 

2-7 



1141.1027 


1 

2 * 0 

3-7 

4013017 

6127830 

2 • 11 

3617278 

29-3 

2 

a 

4 

2* - 6 ^ 

2'3‘5 

28.5 


3 • 11 

0334688 

2 • 17 

29-11 


2-6> 

• 3 ■ 6 

2 • S.- 7 

3 ■ 17 


7242780 

2 • 39 

5 

6 

7 

7383308 

8512683 


3* * 7 

B633220 

0190781 

28 

2-37 

29-3-7 

mi 

2 • 3* • 6 

7- 13 

29-23 

3 - 31 

2-47 

10 

11 

12 

13 

14 

2>- 6* 

2 ■ 5 ■ 11 

2> ■ 3 • 8 

2 • 6 • 13 

2» ■ 8 ■ 7 

O0432U 

3-37 

11* 

1172718 

3-47 

2-3-17 

2* ■ 7 

2 ■ 01 

22 - 3 • 11 
a -71 

0128372 

0630784 

3-41 

7- ID 

11 - 13 

2>-13 

2 ■ 3 • 10 
2>-ai 

2-67 

2*-a* 

IJi 

2 - 3 ■ 8« 

1780760 

29 <10 

2 . $4 ' 

39 • 17 
2121870 

2 ‘ 7 ■ 11 
29-41 

17 

18 
10 

2-5-17 

2« • 3* ■ 8 

2 • 6 • 10 

3* ‘ 10 

22-43 

2380401 

2-3-20 

2870786 

2S10334 

2-7-13 

2«-3 

a • 01 
285SS73 

2>'23 

2-97 

ao 

21 

22 

23 

24 

28 • 6* 

2*3-6*7 

2* ■ B • 11 

2 * K • 9.!) 

a • 67 
3242S25 

13 • 17 

2-101 - 
22 • 63 

2 • 3 • 87 

7 - 20 

3-71 

348304ft 

2« - 3 ■ 17 
2-107 

2‘-7 

a • 7 • 11 

2>-20 

.1073660 

2 ■ 3- ■ 18 

9< ■ 8 ■ 6 

3820170 

2-ll« 


2>. 01 

28 


3006737 

22-3»-7 

11-23 

2-127 

2t • R . lA 

39-29 

2-131 

4180657 

2> • 3 • 11 

27 

28 
29 


4320693 

2< - 17 

8-7-13 

2 -137 

2B • 6 • 7 

4487063 

2 • 3 ■ 47 

4517804 

2>- 71 

2 4 6 * 20 

S-97 

2*-73 

4G68070 

2 • 3 • 7* 


?a . s . na 

7-43 

2 • 151 

3 ■ 101 

2*- 19 


2 * 6 * 31 

4027004 

22 • 3 • 13 

4066443 

2 - 167 



8 • 107 

2 ■ 7 • 23 

■ rMM 

2» • 38 


2 • 3 * 8 * 11 

6108280 

2>-83 

3*-37 

2 ■ 107 

34 

a> • 5 ■ 17 

11-81 

2 • 3‘ • 19 

7» 

2>-43 

31 

1 2 • B* • 7 

3>-13 

2'-11 

6477747 

2-3-60 


) 28 • 38 • 6 

109 

2-181 

3 • ll» 

2» - 7 • 13 

3' 

r 2 • B ■ 37 

7-68 

22 • 3 • 31 

67170B8 

2-11-17 

3 

9 29 * 6 • 19 

3-127 

2-191 

6831DBS 

29-3 

8 

9 2 - 3 ■ 5 ■ 13 

17-23 

29-7* 

3 ■ 131 

2 - 107 

4 

0 2*'5^ 

0031444 

2-3-67 

13 - 31 

29 - 101 

4 

1 2-6-41 

3-137 

22 • 103 


2-39-23 

4 

2 29 • a • 5 • 7 


2-211 

3*'47 

23 - 53 

4 

3 2-8-43 


2«-3® 

030487ft 

2 • 7 ■ 31 

4 

4 2> • 5 • 11 

31.7> 

2 • 18 • 17 

6464037 

2! - 8 • 37 

4 

6 2*3>-6> 

11-41 

2* • 113 

3-161 

2 • 227 

4 

0 29 . 5 . 23 

0037009 

2-3-7-11 

6065810 

24-29 

4 

7 2-8-47 

3-167 

22'BO 

11'43 

2 ■ 3 ■ 79 

i 

8 2«-3-B 

13-37 

2-241 

3-7-23 

2J ■ 11* 

4 

0 2-B-7* 

oeiosis 

2* • 3 • 41 

17 ■ 20 

2-13-19 


lO 2>>69 

3-107 

2-281 

7016680 

2> - 3* • 7 
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FACTOnS AND PKIMES (Continued) 

If n is not prime ita primo factors arc given. 


ft 

5 

e 


8 

0 

■ 

0089700 

2*3 

8460080 

2« 

3» 

■l 

3-6 



2 • 3 a 

2787636 

2 


2 - 13 

3 a 

2 » - 7 

4023980 

3 

8-7 

21-3* 

6682017 

2 * 19 

3 • 13 

4 

3>‘6 

2 • 23 

6720079 

2«* 3 

72 

5 

6-11 

2>*7 

3 * 10 

2-29 

7706620 

a 

5-13 

2-3-11 

8200748 

2*‘ 17 

3-23 

7 

3-6* 

21- 10 

7 -11 

2-3-13 

8970271 

a 

6-17 

2 * 43 

3*29 

2*- 11 

9493900 

9 

6* 10 

2s • 3 

0867717 

2 • 7> 

3.-11 

10 

3-6-7 

2-63 

0293838 

2« - 3> 

0374206 

11 

5-23 

23 • 20 

3 a* 13 

2 - 69 

7-17 

12 

6a 

2 ‘ 3* • 7 

1038037 

2» 

3*43 

13 

3* * 5 

21.17 

1367206 

2 - 3 * 23 

1430148 

14 

6*20 

2-73 

3*79 

2*- 37 

1731803 

IG 

6-81 

2. - 3 - 13 

1058997 

2 - 79 

3-63 

Iti 

3-G- 11 

2 • 83 

2227165 

2> - 3 - 7 

131 

17 

6“-7 

21 • 11 



2528530 

la 

5*37 

2-3-31 

11-17 

21-47 

3 a • 7 

10 

8 • 6 • 13 

21 • 7* 


2 * 3* • 11 

2088631 

20 

6*41 

2- 103 

3* • 23 

2.- 13 

11 ■ 10 

21 

6*43 

2» • 3* 

7-31 

2 - 100 

3 • 73 

22 

3*-6* 

2-113 

3560259 

2> - 3 -19 

3508356 

28 

5 47 

2»- 69 

3-70 

2-7-17 

3783970 

24 

6-7« 

2-3-41 

13-19 

2.-31 

3-83 

26 

3 • 6 • 17 

2" 

4099331 

2-3-43 

7-37 

20 

6*63 

2-7-10 

3*86 


4207623 

27 

8>- 11 

21 * 3 • 23 

4424708 

2-139 

3**31 

28 

3 • 6 • 19 

2-11-13 

7-41 

2»- 3* 

17* 

29 

6-69 

2J-37 

3.-11 

2 - 140 

13-23 

30 

6'01 

2.3* . 17 

4871384 

2 " - 7 • 11 

3-103 

81 

3* - 6 • 7 

21-79 


2-3-63 

11 - 20 

32 

6»- 13 

2- 103 


2.-41 

7-47 

88 

6 07 

2< ■ 3 - 7 

6276200 

2 • 13* 

3 • 113 

84 

3 ' 6 • 23 

2-173 

6403206 

2* • 3 • 20 

6428254 

85 

5-71 

21 - 80 

3 * 7 * 17 

2 • 179 

5550044 

3fl 

6*73 

2*3-61 

5646061 

24*23 

3* • 41 

37 

3* 63 

21-47 

13*29 

2 • 3a • 7 

5780302 

3)^ 

6-7-11 

2-193 

3* *43 


5890400 

so 

6-79 

28 • 31 - 11 

6987806 

2-109 

3-7-19 

40 

8** B 

2 - 7 • 20 

11-37 

2a * 3 * 17 

6117233 

41 

6 • 83 

21 • 13 

3* 130 


6222140 

42 

6** 17 

2-3-71 

7*61 

2* * 107 

3 • 11 • 18 

43 

3-6-20 

2> - 109 

19 * 23 

2 * 3 • 73 

6424046 

44 

6 - 80 

2*223 

3* 149 

2.-7 

6622463 

46 

6 ■ 7 * 13 

2> - 3 • 10 

0689102 

2 • 220 

33 * 17 

43 

3-6-31 

2 • 233 

■ M 

2* * 3* * 13 


47 

6>' 19 

2> - 7 - 17 

1 aa • 63 

2 • 230 


48 

6 - 07 

2-a* 

■ 

2a • 01 


40 

Sa* 6•11 

2« • 31 

7-71 

2-3-83 


60 

6 - 101 

2 ■ 11 • 23 

3 • 13“ 

2= • 127 

7067176 
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FACTORS AND PRIMES (Continued) 


n 

- 0 

1 

2 

3 

4 

50 

2* ■ 63 

3 • 107 

a - 251 

7016080 

28-38-7 

61 

2 • 3 • 5 ■ 17 

7'73 

2» 

38 • 10 

2 ■ 267 

62 

2 a • 6 • 13 

7108377 

2 • 3> • 29 

7186917 

2> • 131 

63 

2 ■ 6'63 

39 ' 69 

2* • 7 • 10 

13 ■ 41 

2 - 3 • 80 

64 

2! • 33• 5 

7331073 

2-271 

3 - 181 

2> ■ 17 

66 

2 ■ 6‘ ■ 11 

10 -20 

28 • 3 • 23 

7 • 70 

2 ■ 277 

60 

2< ■ 6 ■ 7 

3 ■ 11 • 17 

2 - 281 

7606084 

2* ■ 3 • 47 

67 

2 ■ 3 ■ 6 ■ 19 

7800301 

2*- 11 • 13 

3 • 101 

2 ■ 7 ■ 41 

68 

23 • 5 ’ 29 

7 * 83 

2 • 3 • 07 

11 • 63 

2» - 73 

60 

2 • 6 • 59 

3-107 

24 • 37 

7730647 

2 - 3> -11 

00 

2i ■ 3 ■ 6> 

7788748 

2 • 7 * 43 

3' ■ 67 

2' - 151 

01 

2 • 6 • 01 

13-47 

2* • 3* • 17 

7S740D5 

2 - 307 

62 

23 • 5 • 31 

38 • 23 

2 • 311 

7 ■ 89 

2* ■ 3 - 13 

63 

a ■ 3“ ■ fi • 7 

8000204 

28 • 70 

3 • 211 

2 - 317 

04 

2’-6 

8008580 

2-3-107 

8082110 

2> - 7 - 23 

AS 

a • 6> ■ 13 

3 • 7 • 31 

28 • 103 

8140132 

2-3-100 

66 

2! ■ 3 ■ 6 ■ 11 

8202015 

2-331 

a -13 ■ 17 

2> • 83 

67 

2 • 5 • 07 

11*01 

2> - 3 - 7 

8280161 

2-337 

08 

2« ■ 6 • 17 

3-227 

2-11-31 

8344207 

2* • 3* • 10 

so 

2 ■ 3 - S • 23 

8304780 

2« - 173 

3' - 7 -11 

2-347 

70 

23 * 6* • 7 

8467180 

2-38-13 

10 ■ 37 

2> • 11 

71 

2 • 6 • 71 

3*-70 

2>' 80 

23 ■ 81 

2-3-7-17 

72 

2< • 3’ • B 

7-103 

2- 19' 

3-241 

2> -181 

73 

2 ■ 8 • 73 

17-43 • 

2» • 3 - 61 

S6S1040 

2 - 367 

74 

a« • 8 ■ 37 

3 ■ 13 • 19 

2-7-53 

8709888 

2> - 3 - 31 

7fi 

2 • 3 • 6* 

8750300 

2<-47 

3-261 

2-13-29 

7n 

2» ■ 8 • 19 

8813847 

2 ■ 3 ■ 127 

7-109 

2* ■ 101 

77 

2 ■ 8 ■ 7 ■ 11 

3-267 

2* • 103 

8881705 

2 - 3« • 43 

76 

2= • 3 • 6 * 18 

11-71 

2 • 17 • 23 

38 • 20 

24.7* 

79 

2 • 8 ■ 79 

7 • 113 

28 • 3* • 11 

13 - 61 

2-307 

RO 

2> ■ 8> , 

33-89 

2-401 

11-73 

2* - 3 • 67 

R1 

2 • 34 * 6 

0090200 

2* • 7 • 20 

3 • 271 

2 ■ 11 • 37 

8S 

2' • 6 ■ 41 

0143432 

2-3-137 

9153D0B 

23 • 103 

8i 

2 • 5 ' S3 

3 - 277 

2»-13 

71 ,17 

2 ■ 3 - 130 

84 

28 . 3 . 6 ’ 7 

208 

2-421 

3 - 281 

2» • 311 

ac 

2 ■ 8’ • 17 

23-37 

2« - 3 • 71 

0300400 

2-7-61 

SI 

2« ■ 8 ■ 43 

3-7-41 

2-431 

03G010S 

26 • 3 a 

8' 

2 ■ 3 ■ 5 • 29 

13-87 

2*-100 

8*-97 

2 > ID • 23> 

81 

2< ■ 8 • 11 

9440760 

2 • 3> ■ 7' 


29 • 13 • 17 

B1 

) 2 • 6 • 89 

34-11 

28 - 323 

19 - 47 

2-3-149 

9 

) 23 • 33 * 69 

17-68 

2-11-41 

3 - 7-43 

2> ■ 113 

0 

2 • 8 • 7 ■ 13 

0806184 

24 • 3 • 19 

11-83 

2-487 

0 

2 28 • 6 • 23 

3-307 

2-401 

13-71 

2' - 3 - 7 - 11 

0 

2 ■ 3 '6 ■ 31 

7>-19 

2* • 233 

3 ■ 311 

2 • 407 

0 

4 2I-6-47 

0738S0G 

2-3-187 

23-41 

2*-69 

9 

8 2 • a> • 19 

3-317 

28-7-17 


2-33-63 

0 

6 24 • 3 * 6 

31* 

2-13-37 


29 - 241 

0 

7 2-6'B7 

0872102 

2* - 3* 

7 • 139 

2-487 


5 2= ■ 8 • 7> 

3“ ■ 109 

2-491 

0025536 

21-3-41 

0 

9 2 ■ 3* ■ 6 ■ 11 

0000737 

28-31 

3 - 331 

2-7-71 

10 

0 28 • 5> 

1 7-11-13 

2-3-167 

17 - 69 

2= - 261 
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FACTORS AND PRIMES (Continued) 


n 

6 

6 

7 

8 

0 

60 

6 

101 

2 

11-23 

3-13* 

22 

■ 127 

7067178 

61 

6 

103 

23 

•3-43 

11-47 

2 

7 • 37 

3 • 173 

fi2 

3 

6> • 7 

2 

203 

17-31 

24 

• 3 • 11 

239 


6 

107 

23 

■ 67 

3-170 

2 

260 

7a - 11 

64 

6 

100 

2 

3 - 7 • 13 

7379873 

2J 

■ 137 

39-61 

6S 

3 

6-37 

23 

• 139 

7458SS2 

2 

39-31 

13 • 43 

5(3 

5 • 

113 

2 

233 

34-7 

23 

■ 71 

7651128 

5V 

69 

• 23 

2< 

• 33 

7611758 

2- 

178 

S • 103 

68 

39 

• 5 • 13 

2- 

203 

768G381 

2* 

•3-7* 

10 • 31 

60 

6 

7*17 

23 

‘ 149 

3-100 

2 

13 - 23 

7774208 

60 

6* 

ii> 

2 

3-101 

7831887 

Rs 

- 10 

3-7-20 

01 

3 

5-41 

23 

-7-11 

7902852 

2 - 

3-103 

7910006 

02 

6* 

127 

2 • 

313 

3-11-10 

2» 

* 167 

17 ■ 37 

aa 

6 • 

2» 

-3-63 

7i - 13 

2- 

11 - 20 

3* • 71 

ei 

3 • 

6-43 

2> 

17- 10 

8109043 

2a 

• 34 

11-59 

os 

5- 

131 

2< 

•41 

3! - 73 

2 - 

7-47 

8188854 

uu 

5 • 

7-10 

2 • 

3*-37 

23 • 29 

29 

• 167 

3-223 

67 

39 

• 6« 

23 

• 133 

8365887 

2- 

8-113 

7-07 

(W 

6 * 

137 

2 • 

7> 

3-229 

2* 

- 43 

13 - 63 

eo 

5 • 

130 

2a 

•3-20 

17* 41 

2- 

349 

3-233 

70 

3« 

6-47 

2 • 

363 

7-101 

29 

-3-50 

8500462 

7t 

5 * 

11 • 13 

2> 

179 

3-230 

2 - 

369 

8507289 

72 

63 

■29 

2- 

3- 11» 

8015344 

23 

• 7 • 13 

39 

7S 

8- 

6«7> 

2* 

•23 

11-87 

2- 

3' - 41 

8686444 

74 

5< 

149 

2- 

373 

3»- 83 

2* 

-11-17 

7 • 107 

7S 

5- 

161 

3> 

.33.7 

8790959 

2- 

370 

3 • 11 • 23 

70 

33 

•6-17 

2- 

383 


2» 

• 3 

8859263 

77 

63 

■31 

2* 

•97 

3-7-37 

2- 

389 

10 • 41 

78 

6- 

167 

2 * 

3 <131 

8959747 

29 

197 

3-203 

79 

3- 

6-63 

2« 

199 

8014583 

2» 

3 ■ 7 • 10 

17-47 

80 

6' 

7-23 

2- 

13-31 

3- 230 

28 

101 

0070485 

Rl 

6 • 

1G3'. 

23 

3’ 17 

10-43 

2 • 

409 

39-7-13 

82 

3- 

63 * 11 

2 • 

7-60 

■ M 

29 

•39-23 

9185545 

83 

6 • 

1G7 

23 

11 • 10 

3»-31 

2 - 

419 

9237620 

84 

6- 

133 

2- 

3>-47 

7-11* 

24 

53 

3 • 283 

85 

33 

■ 6 ■ 10 

28 

107 

9329808 

2- 

3-11-13 

9330032 

86 

6 • 

173 

2 • 

433 

3- 17> 

29 

-7-31 

11 ■ 79 

87 

6a 

•7 

23 

3 • 78 


2 - 

439 

3 - 293 

88 

3- 

6 -‘GO 

2- 

443 


28 

3 • 37 

7-127 

89 

5 • 

179 

2’ 

7 

3-13-23 

2- 

440 

29 • 31 

00 

5- 

181 

2- 

3-151 

9676073 

2a 

• 227 

39 • 101 

91 

3- 

6 • 01 

2« 

•229 

7-131 

2- 

38 • 17 

0633155 

92 

53 

•37 

2- 

463 

3* • 103 

23 

- 29 

0680157 

93 

5- 

11 ■ 17 

23 

3*- 13 


2 • 

7-67 

3 • 313 

94 

3a 

■6-7 

2- 

11-43 


29 

3 • 79 

13 • 73 

06 

5- 

191 

2« 

■239 

3-11-29 

2 - 

470 

7-137 

96 

6- 

103 

2 • 

3-7-23 

8354265 

2» 

• 119 

3 ■ 17 • 19 

97 

3 • 

53-13 

23 

• 61 

■ M 

2 • 

3-163 

11 • SO 

98 

6- 

107 

2 ■ 

17*29 

3-7-47 

29 

•13-19 

23 * 43 

99 

5 • 

109 

23 

• a • 83 


2 - 

400 

88 • 37 

100 

3- 

6-07 

2 ■ 

603 

19-53 

2* 

■ 3a • 7 

0038012 


ail 














FACTORS AND PRIMISS (Continued) 


n 

0 

1 

2 

3 

4 

100 

2> 

6> 


7•11 ■ 13 

2 • 

3* 107 

17 • 89 

2a 

• 261 

101 

2 • 

5- 

101 

3-337 

2* 

-11-23 

0060004 

2 

3 ■ 13> 

102 

2® 

8 

6-17 

00002117 

2 - 

7-73 

3- 11 -31 

21 

103 

2* 

5- 

103 

0132687 

2* 

•3-43 

0141003 

2 

11 • 47 

104 

2* 

6 

13 

3 ■ 347 

2 • 

821 

7 ■ 140 

2* 

• 3» • 28 

lOS 

2 ■ 

»• 

6"-7 

0316027 

2* 

‘203 

34 • 13 

2 

17 • 31 

100 

2* 

8 

03 

02S7164 

2 • 

a* • 60 

03CSS33 

2a 

• 7 • 10 

107 

2 • 

5' 

107 

8« ■ 7 ■ 17 

2* 

-67 

20 • 37 

2 

3 • 170 

108 

2" 

H» 

• 5 

23-47 

2 • 

541 

3 • 19* 

2* 

•271 

100 

2 ■ 

6- 

100 

0378248 

2’ 

■ 3 ■ 7 ■ 13 

0380203 

2 

647 

110 

2“ 

fi» 

■ 11 

3 ■ 307 

2« 

10*20 

0425755 

24 

‘ 3 • 23 

111 

2 • 

3 • 

5-37 

11 • 101 

2a 

130 

3 • 7 • 63 

2 

657 

112 

2B. 

s • 

7 


2 ‘ 

3-11-17 

0603793 

2* 

- 281 


2 • 

5 • 

113 


2* 

-283 

11 • 103 

2 

3« • 7 

114 

23. 

3- 

8-19 

7-103 

2* 

671 

3> • 127 

23 

■11-IS 

110 

2 • 

fll. 

23 

0810783 

2» 

■3‘ 

0618233 

2 

677 

lift 

ja. 

6- 

29 

3> • 43 

2 • 

7-83 

0058707 

2a 

■3-07 

117 

9. ‘ 

a>‘ 

5-13 

0086660 

2> 

■203 

3 • 17 ■ 23 

2 

687 

HR 

2* 

6* 

50 


2 • 

3-107 

7 • 13* 

2* 

• 37 

110 

2 * 

5« 

7-17 

3 • 307 

2» 

■ 149 

07BG404 

2 

3-190 

120 

2< 

3 

6* 

0708430 

2- 

601 

3-401 

2* 

*7‘48 

121 

2 • 

«■ 

ii> 

7 • 173 

2* 

-3-101 

0838608 

2 

607 

122 

2> 

8 

01 

3 • 11 ■ 37 

2 

13-47 

0B7420S 

23 

• 3“ • 17 

122 

2 ■ 

3- 

8-41 

0002681 

2< 

-7-11 

3* • 137 

2 

017 

124 

2> 

5 

31 

17-78 

2 

3>-23 

11 - 113 

SI 

■311 

12S 

2- 

6* 


3< • 130 

2a 

■313 

7-170 

2- 

3 ■ 11 • 10 

120 

2» 

3* 

•8-7 

13-97 

2- 

031 

3-421 

24 

• 70 

127 

2' 

6* 

127 

31-41 

2a 

-3-63 

19 • 07 

2 ' 

7a • 13 

128 

2" 

6 


3 • 7 • 81 

2 

041 

1082207 

2* 

*3-107 

120 

2< 

3* 

8-43 

1109262 

2a 

■ 17 ■ 19 

3-431 

2 

047 

18Q 

2> 

. 6* 

• IS 

1142773 

2* 

3-7-31 

1149444 

20 

- 103 

131 

2* 

6- 

131 

3 • 10 • 23 

2a 

•41 

13 • 101 

2 • 

3»- 73 

182 

2« 

• 8 

•8-11 

1200028 

2- 

801 

3>- 7" 

2* 

331 

13S 

2 

6' 

7-10 

11. 

2* 

•32-37 

31 ■ 43 

2 ‘ 

23-20 

134 

2> 

• 8 

• 67 

aa • 140 

2 

11-61 

17-70 

2> 

-3-7 

103 

2 

3a 

• 6« 

7 ■ 193 

2» 

• 13i 

3-11-41 

2 • 

077 

m 

2* 

• 5 

• 17 

1888581 

2 • 

3'227 

29 ' 47 

2* 

11 ' 31 

181 

2 

5 

137 

3-487 

2a 

■7* 

1370706 

2 • 

3 * 220 

131 

2* 

•3 

■ 6-23 

1401837 

2 • 

691 


2* 

173 

131 

2 

6 

139 

13 ■ 107 

24 

■3-20 

7- 199 

2 • 

17-41 

Ufl 

2® 

■8«-7 

3-467 

2- 

701 

23 • 61 

2* 

3*- 13 

14: 

2 

•3 

6*47 

17-83 

23 

• 353 

3* • 167 

2 • 

7 • 101 

14S 

2* 

» 6 

• 71 

7S ■ 20 

2- 

S«-70 

1682040 

24 

89 

14S 

2 

b 

11< 13 

3»-63 

2a 

170 

1662462 

2 • 

3 * 280 

14^ 

2< 

• 3*- 6 

11 ■ 131 

2 • 

7-103 

3 • 13 • 37 

2* 

10* 

14( 

2 

B* 

•20 

1016674 

23 

3-11* 

1622060 

2 • 

727 

14< 

) 2* 

• 6 

•73 

3-487 

2- 

17-43 

7 ■ 11 .10 

?* 

R • fi1 

14'^ 

2 

<3 

6 •7a 

1670127 

2* 

•23 


2 • 

11 • fl7 

14f 

I 2> 

• 5 

■37 

1706681 

2- 

3 ■ 13 ■ 10 

1711412 

2* 

7 • 53 

141 

) 2 

• 5 

140 

3-7-71 

23 

373 

1740608 

2 ■ 

3a-83 

1B< 

2* 

•3 

. 6> 

19-79 

z 

761 

3« • 167 

28 

47 


212 














FACTOKS AND PRIMES (Continued) 


n 

5 

0 

7 

B 

0 

Bffl 

3- 

6-67 

2 • 

603 

19-83 

2* 

3< ■ 7 

0038012 

101 

6 • 

7 • 20 

2* 

127 

3» -113 

2 • 

600 

0081742 

■ MM 

5“ 

41 

2 • 

a* - 19 

13 • 70 

2* 

267 

3 • 73 

■iiU 


5 • 23 

2a 

7-37 

17 • 01 

2 • 

3 • 173 

0100156 


6 • 

11 ■ 10 

2 • 

623 

3 • 340 

2> 

131 

0207766 

105 

5 • 

211 

26 

3- 11 

7-161 

2 • 

23* 

3-353 

100 

8- 

8-71 

2 ' 

13-41 

11*07 

2* 

3-80 

0280777 

wm 


43 

2* 

2U0 

3 >350 

2 • 

i"-11 

13 ■ 83 ' 

108 

5- 

7-31 

2 • 

3 • 181 

0362205 

2* 

17 

3* ■ 11* 

100 

3 • 

5'73 

2* 

137 

0402060 

2- 

3! - 01 

7 ■ 167 

m 

8- 

13 - 17 

2 • 

7-79 

3»'41 

29 

277 

0449315 

111 

3* 

223 

2* 

3« ‘ 31 

0480532 

2 • 

13 • 43 

3-373 

11.2 

3a 

6* 

2 « 

603 

7* *23 

2* 

3-47 

0520039 

113 

5* 

227 

2* 

71 

3 370 

2 • 

609 

17 ■ (17 

114 

0* 

220 

2 ‘ 

3 - 101 

31 - 3.7 

22 

7-41 

3 - 383 

116 

3- 

6-7-11 

2* 

172 

13 • 80 

2 • 

3 • 103 

19 • 01 

DE 

6* 

233 

2 • 

11 ' 53 

3-380 

2* 

73 

7- 107 

117 

Sa 

• 47 

2* 

3-7* 

11 • 107 

2 • 

19 - 31 

3* • 131 

lift 

3 • 

5'79 

2 - 

693 

0744507 

2* 

33-11 

29 • 41 

119 

6- 

230 

2* 

-13-23 

3* * 7 • 10 

2 - 

600 

11 • lOD 

120 

5- 

241 

2 • 

3* • 07 

17-71 

2* 

161 

3 ‘ 13-31 

121 

3S 

• 6 

2« 

• 19 

0852906 

2 • 

3 • 7 • 20 

23 • 63 

122 

fia 

•7» 

2 

013 

3-400 

29 

307 

0805510 

123 

6- 

13- 19 

2=“ 

-3-103 

0023097 

2 

010 

3-7-60 

124 

a 

6-83 

2- 

7-80 

20-43 

2> 

-3-13 

0M16024 

126 

5* 

261 

2a 

167 

3*410 

2 - 

17-37 

1000267 

120 

5- 

11 - 23 

2 - 

3 • 211 

7-181 

2* 

317 

3* • 47 

127 

3 

8>- 17 

2* 

11 - 29 

1061900 

2 • 

3«- 71 

1008706 

12R 

5 • 

257 

2 - 

043 

3« - 11 • 13 

2» 

7-23 

1102628 

120 

6 • 

7*37 

2* 

3« 

1129400 

2 - 

11-60 

3-433 

130 

3a 

-8-29 

2 • 

063 

1182756 

2* 

3 • 100 

7-11-17 

131 

6 • 

203 

29 

7-47 

3-430 

2 • 

050 

1202448 

132 

Oa 

• 63 

2 « 

8-13-17 

1228709 

2* 

83 

3 • 443 

133 

3 • 

6 • 89 

29 

167 

7-191 

2 • 

3 • 223 

13•103 

134 

5< 

200 

2 ' 

673 

3-449 

2* 

337 

10 ■ 71 

136 

6- 

271 

2* 

-3-113 

23 • 60 

2 • 

7 *97 

3* • 161 


3 

6-7-13 

2 • 

083 

1367686 

23 

3a • 10 

37* 

137 

fia 

• 11 

2« 

• 43 

B*' 17 

2 • 

13-53 

7 - 107 

138 

6 

277 

2 • 

Sa - 7 - 11 

19-73 

2 a 

-347 

3 - 403 

130 

Sa 

-6-31 

2* 

•349 

11 -127 

2 

3 - 233 

146B177 

140 

6 

281 

2 • 

19 - 37 

3 • 7 • 07 

2T 

■11 

1480110 

141 

6 

283 

29 

•3'60 

13 • 100 

2 

700 

3-11-43 

142 

3 

6»* 19 

2 

23 - 31 

1544240 

29 

-3-7-17 

1550322 

143 

5 

7 • 41 

2* 

• 369 

3-479 

2 

710 

158000S 

144 

5 

17* 

2 

3 • 241 

1004686 

23 

-181 

3* • 7 ■ 23 

145 

3 

6 • 07 

2< 

-7-13 

31-47 

2 

S« 

1040663 

140 

6 

293 

2 

733 

3*- 163 

2* 

• 307 

13 - 113 

147 

6* 

• 50 

2* 

• 3* • 41 

7-211 

2 

730 

3 - 17 - 29 

148 

33 

■ 6* 11 

2 

743 

1723110 

24 

■3-31 

172B047 

149 

5 

• 13'23 

28 

- 11 - 17 

3-409 

2 

7 • 107 

1768010 

160 

5 

-7-43 

2 

3- 251 

11 • 137 

2* 

- 13 - 20 

3 - 503 


318 













FACTOKS AND PUIMES (Continued) 


n 

0 

1 

2 

3 

4 

160 

2* • 3 • 

19-70 

2-751 

39 • 107 

25-47 

161 

2■ 6 * 101 

17020€6 

2* * 3* ‘ 7 

17 • 80 

2 • 767 

162 

2^ ‘ 6 ‘ 10 

39 • 139 

2 ■ 701 

moooft 

2 * ■ 3 -127 

163 

2 ■ 3= ■ 6 ■ 17 

1849762 

2* < 383 

3 - 7-73 

2-13-19 

154 

21 • 6 • 7 ■ 11 

23 • 07 

2•3 * 287 

1883669 

25 - 103 

165 

2 • 6» ■ 31 

3-11-47 

24*97 

1011715 

2-3-7-87 

150 

21 ■ 3 ■ 6 ■ 13 

7 • 223 

2-11-71 

3 ■ 621 

2*- 17-23 ■ 

157 

2■ 6 • 157 

1001702 

2* • 3 - 131 

11*- 13 

2 ■ 787 

158 

2>•6 ■ 70 

a ■ 17 ■ 31 

2*7 • 113 

1094800 

24 - 3 a 5 ] 1 

160 

2•3 • 6•53 

37’43 

2»* 190 

3»-69 

2-707 

IffO 

2«*6a 

2043013 

2 • 39 ’ 80 

7 • 229 

2* - 401 

Tin 

2 ■ 5 • 7•23 

3“ • 170 

2* • 13 • 31 

2070344 

2 - 3 - 260 

mm\ 

21 • 3* ■ 6 

2007830 

2-811 

3 - 641 

25-7-20 

103 

2 • 6 • 103 

7 ■ 233 

2> ■ 3 - 17 

23 * 71 

2-10-43 

m 

29 • 6 • 41 

3-647 

2 ‘ 821 

31 • 63 

2» - 3 -137 

106 

2 • 3 ■ 61 • 11 

13 • 127 

25-7-60 

3-10-20 

2-827 

160 

29 • 5 • 83 

11 ■ 161 

2 * 3 * 277 

2208022 

2’- 13 

107 

2'6 • 107 

a >657 

2* • 11 * 10 

7 > 230. 

2 ■ 3» ■ 31 

108 

24. 3 • 6 • 7 

41* 

2-209 

3* • 11 • 17 

2* - 421 

100 

2 • 6 * 139 

19-89 

29 • a* • 47 

2380570 

2-7-11* 

170 

2> ■ 61 • 17 

3“ *7 

2-23-37 

13 - 131 

25-3-71 

171 

2 ■ 31 • 6 ■ 19 

20 • 60 

2* • 107 

3 • 671 

2-887 

172 

2* • 5 • 43 

2367800 

2-3-7-41 

2302853 

2> - 431 

17S 

2• 6•173 

3-677 

29 • 433 

2387086 

2-3-17* 

174 

21 • 3 • 6 • 20 

2407088 

2 • 13• 67 

3-7-83 

25-100 

176 

2'6"'7 

17 • 103 

2> - 3 - 73 

2437810 

2 - 877 

17fl 

2‘ • 6 • 11 

3-587 

2-861 

41-43 

29 - 39 • 71 

177 

2 ■ 3 ■ 6 ■ 60 

7 • 11 • 23 

29*443 

3* - 107 

2 - 887 

17fl 

29 • 6 • 80 

13 • 137 

2 • 3« • 11 

2611513 

29 • 223 

179 

2• 6 ■ 170 

39 • 199 

2*-7 

11 - 103 

2-3-13-23 

180 

2 » • a* • 6» 

2666137 

2 * 17 • 63 

3-001 

2* * 11 • 41 , 

■ 

2-6-181 

2570186 

2» - 3 - 181 

7*-37 

2 - 007 


21 ■ 6 • 7 • 13 

3-607 

2-011 

2007807 

26 • 3 • 10 


2 • 3 • 6 ■ 61 

■ 1 M 

29 • 229 

3-13-47 

2 • 7 • 131 

184 

24 • S • 23 

7'203 

2-3-307 

10-97 

2* • 461 

186 

2 * 69 ■ 37 

3-617 

29 • 403 

17 ■ 100 

2 > 39 • 103 

181 

29 • 8 • 6 ' 31 

■ M 

2 * 7» -19 

3--23 

29 • 233 

IS' 

2 ■ 8 ■ 11•r 

2720738 

2< - 3> -13 

27263TS 

2 • 037 

181 

1 2> ■ 6 ■ 47 


2-941 

7-200 

2* - 3 ■ 157 

18{ 

2 • 31 ■ 5 • 7 


2= • 11 • 43 

3-031 

2*647 

101 

1 29 • 69 • 19 

2789821 

2 * 3 • 317 

11 - 173 

24 • 7 • 17 

19 

2 • 6 • 101 

3 - 7> - 13 

29 • 239 

2817160 

2 • 3 * 11 • 20 

10 

2 29 • 3 • 5 

17* 113 

2-319 

3-041 

29 • 13 ■ 37 


3 2 ■ 6 ■ 103 

2867823 

2< - 3 - 7 - 23 

2862319 

2 • 907 

B 

4 21 ■ 6 • 07 

3-047 

2-071 

29*67 

28. 38 

10 

6 2 • 3 ■ 61 • 13 

2002673 

28-61 

3* • 7 • 31 

2 ■ 077 

19 

B 2* • 6 • 79 

37-63 

2 • 3> - 100 

13- 161 

29 * 491 • 

19 

7 2 ■ 6 • 107 

3»-73 

2» • 17 - 20 

2051271 

2 • 3 • 7 • 47 


8 2= • 31 ■ 6 ■ 1 

7-283 

2-901 

3 - 001 

28 • 31 

10 

0 2 ■ 6 ‘ 199 

11 -181 

28-3-83 

2D06073 

2 - 907 

%0 

0 24 • 69 

3-23-20 

2-7 • 11 • 13 

3010800 

29•3 * 167 


214 
















FACTORS AND PRIMES (Continued) 


n 

6 

0 

7 

8 

0 

150 

6 ■ 7 ■ 43 

2 • 3 ■ 2S1 

11 ■ 137 

2= - 13 - 20 

3 • 603 

1S1 

» ■ 6 • 101 

2* ■ 379 

37-41 

2 • 3 - 11 ■ 23 

7*- 31 

152 

62 • iil 

2■7 • 100 

3 • SOB 

2® ■ 191 

11 - 130 

153 

5 • 307 

2® • 3 

20 - 63 

2 • 769 

35 • 10 

154 

3 • 5•103 

2 ■ 773 

7 • 13 • 17 

2® • 3® • 43 

1900614 

155 

5* 311 

22 * 380 

3‘ • 173 

2-19-41 

1028401 

15U 

5 * 313 

2 • 3" - 29 

1060000 

25.7a 

3 - 623 

167 

3* ■ 6*•7 

2» ■ 197 

10 • 83 

2-3-263 

1983821 

168 

5-317 

2 - 13 • 01 

3 • 23« 

2® • 397 

7-227 

15U 

5 ■ 11 • 20 

2* • 3 • 7 • 19 

2033040 

2-17-47 

3-13-41 

160 

3-6-107 

2 ■ 11 • 73 

2000159 

2' - 3 - 67 

2066600 


6 ■ 17 ■ 10 

2* • 101 

3-7*- 11 

2 - 800 

2092468 


52 • 13 

2-3-271 

2113870 

2« - 11 - 37 

3® - 181 

lOR 

3-6-100 

22 • 409 

2140487 

2 ► 3® • 7 • 13 

11 • 149 

164 

5 ■ 7 • 47 

2-823 

3®-01 

2« - 103 

17-07 

mg 

S-331 

22 • 32 - 23 

2103225 

2-820 

3 • 7 • 70 

IflOl 

32 • 6 • 37 

2-72-17 

1 

2®- 3 - 139 

2224503 

Em 

6«- 67 

21 - 410 

3-18-43 

2 - 839 

23-73 

168 

6-337 

2-3-281 

7 • 241 

2* • 211 

3 • 6Q3 


3-6-113 

22-53 

2200818 

2-3-283 

2361934 


B■11-31 

2 - 863 

3 • 669 

28-7-01 

2327421 

171 

B-7> 

2»-3-11 • 13 

17 • 101 

2 -859 

3>-191 

172 

3 • • 23 

2 - 863 

11 • 167 

25 • 33 

7-13-10 

173 

6 • 347 

3> • 7 • 31 


2 • 11 • 79 

37-47 

174 

B-349 

2 • 3* • 07 

2422B2D 

2- - 19 - 28 

3-11-63 

175 

3» ■ 6 • 13 

22-439 

7-261 

2-3-203 

2462658 

17(1 

6 • 363 

2 ■ 883 

3 ■ 19 • 31 

2> - 13 - 17 

20 ■ 61 

177 

B’-71 

2« • 3 • 37 

2400874 

2-7-127 

3 - 603 

178 

3-8 ■7-17 

2 ■ 10 • 47 

2521246 

2® - 3 - 149 

2520103 

179 

6-350 

22 - 440 


2-29-31 

7 - 257 

180 

5-102 

2-3-7-43 

13 • 130 

2* - 113 

3»- 07 

lai 

3-8 - lia 

2> • 227 

23 • 79 

2 • 3® • 101 

17 • 107 

182 

62 - 73 

2-11-83 

3« - 7 • 29 

2® • 467 

31 * 60 

188 

6 - 307 

2* • 32 • 17 

11 - 167 

2-910 

3 ' G13 

184 

3* • 6 • 41 

2-13-71 


2> - 3 - 7 - 11 

43® 

186 

B • 7 ■ 83 

2« • 29 

3 - 619 

2 • 920 

11 - 132 

KTr 

6-373 

2 ■ 3 • 311 

2711443 

2* - 407 

3-7-80 

187 

3 - 5« 

2» • 7 ■ 67 

2734043 

2-039 

2739268 

188 

6-13-29 

2•23 • 41 

3-17-37 

2® • 69 

2762320 

180 

6 - 370 

23-3-70 

7*271 

2-13-73 

3® *211 

' T 

3 • B ■ 127 

2 - 963 

2803607 

2® - 3® • 53 

23 - 83 

Ifl 

6 ■ 383 

2> ■ 479 

3® - 71 

2 - 7 ■ 137 

19 - 101 

Ie 

B" • 7 ■ 11 

2 ■ 3= ■ 107 

41 - 47 

2® - 241 

3- 043 

Ip 

32-5-43 

2* • 112 

13 - 149 

2-3-17-19 

7 - 277‘ 

■ 

6 • 389 

2■7 ■ 130 

3-11-69 

2‘ - 487 

2608118 

B 

6-17-23 

2= ■ 3 ■ 103 

19 • 103 

'2 - 11 - 89 

3 ■ 653 


3'6 ■ 131 

2 - 983 

7 • 281 

2* • a - 41 

11 - 170 

1 1b 

62-70 

2' ■ 13 • 19 


2-23-43 

2964468 

' 

6 • 307 

2-3-331 

1 

2» - 7 • 71 

3* - 13 • 17 

1 il 

3 • B • 7 • 10 

2® - 499 

3003781 

2 - 3=1 ■ 37 

3008128 

y 

6 • 401 

2 • 17 ■ 69 

3® • 223 

2® • 251 

7> - 41 
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GAliCUliUS 


dax =‘ adx 

d{,u + w) = du + d,v 


DlFKMHBN TI AliS 

d = e* dx 
d e“* = a ef^^dx 


duv = udv + FdM 
u vdii — ^idv 

%- 

dx" = n x^~^dx 

dj? = yx¥~^dx "I” X“ loge X dy 


do* =0* loge a dx 
d loge X = x~^dx 
d logn X = *"* logo e dx 

d I* = aj* (1 4- log. x) dx 


d sin s = ooa x dx 
d COB X = —sin x dx 
d tan X = sec* x dx 
d cot s ■= —CSC* X dx 
d mo X = tan a: eeo a d® 
d CSC X “ —cot X • CSC X dx 
d Ycrs X “ sin x dx 
d Bin'i® = (1 - x^)-idx 
d cos-'a = -(1 - a’l'lda 
d tan“'n = (1 + a*) “‘da 
d oot“'s = — (1 + a’) "'da 
dsec!^»=«r'(a’—l)"lda 
d csc"’w=—B"' (a’—1 )”ldB 


d vers"' a = (2a — x®)"i da 
d Binh a = cosh a da 
d cosh, a = sinh x dx 
d tanh x = seoh* a da 
d coth X = — each® a da 
d aoeh a = — seoh a tanh a da 
d each a = —each a coth a da 
d sinh"’ a = (a* + l)"ida 
d coah"’ a = (a* — l)"ida 
d tanh"' a = (1 — a*)"'da 
d coth"' a = — (a* — l)"*dB 
d aech"^ a = —a-’ (1 — a“) "Ida 
d cBch"^ a = —a-' (a“ + l)"lda 
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INTEGRALS 
Elementaby Forms 


1. f a dx = ax. 

%. f a, •J(,x)dx = a J" f{x)dx. 

3. y 4>(.v'j<ix = y dy, where y’ = dy/dx. 

4u S(‘u+v)dx = J'udx + J‘vdx, where u a,nd v are any 
functions of x. 


5. J" udv = uv — J" vdu. 


6. ywgdE = ito - y«^dE. 

7. = 

except n = —1. 

9- y — = log E, or Ipg ( — x). 

X 

[d/(E) =/'(E)dE]. 


[d/(E) ■= /'(e) ds]. 

11 . fe‘dx=er. 

12. y fl“® (ic = e“*/a. 


jMse 

13. y 6" dE = ~T—r- 
a log 6 


11. y log E (2e = E log E — E. 

15. y o* log 0 dE = o®. 


16. y = - tan-i (-\ or - 

a> + E® a \a/ 


17. y 2 ^ 3 = - tanh“i or 

a* - o \a/ 


2a“®o-E 

18. y 3 ^ , = ^ooth-‘(®Y 
E* - o* a \o/ 

or ^ loc ® ® 

2 ffl ® E + i 

19. y , ^ ■ = sin-* (|Y or 
Va’ - E» V®/ 

- (O’ 

20. y - = log (E + Ve* ± a*). 

V®* ± a* 

ai. y 

E Ve* — o* ® 



8. y . = _li„g(“ + v|iS). 

X Va® ± X® a \ X / 
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as. f 


dx 


INTBGBAIiS (Continued) 
2 


■s/o + ba y/ — a 


tan“>- 


V — a 

—^ tanh~' \ h + 
"v ffl * a 


bx 


24. 

26. 

26. 

27. 


28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 


Forms Containinq (o + hx) 
y (o + bx^dx = - ' except m = - 1. 

y a (a + bx)’'dx = 

- °i - 1 ^ <o + b*)“'*'S except n = -1 or -2. 
o*^n “T iJ 

,,v, ir(a + (o H- ba;)'‘+* 

y ® (“ + “ S’! n + 3- ^ n+2 ‘ 

^ n + 1 J 

^ a“+* (a + 6a)“ , on 

y a“ (o + ba)"' da •= _ ■ ■ i -1" ~ v i 

•' ' m+n + l m+n + 1 

y a" (o + ba)""‘ ds. 


o + bs 
da 

(o + ba)“ 
da 


b (o + ba) 

1 

2 b (o H- ba)’ 


(o + ba)’ 

^^a = + hx-a log (o + ba)]. 


ada 


(o + ba)’ b« 
ada 1 
(o + ba)’ “ b’ 
a’da 


[log(o + ba)+^^]. 

_L_+_«_1 

o + ba ^ 2(o + ba)’J 


^ a’da Ifl, . , .. 
o + ba “ b»L2^“ 

2 o (o 4- ba) + o’ log (o + ba) 

(o + ba)’ ° 

'f' hr JL^s = rJ log (“ + ba) +. 


o’ 

a + ba — 2 o log (o + ba) — ^ 


2a 


■ ba 2(a + ba)’ 
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£7. f 


INTEGRALS (Continued) 

dx _ _ 1, a + ba 
x(a 4- b®) a X ' 


Qs r ^ 1 1 i„„ g + 6g 

a:(a + b®)“ a{a + hx) ® x 

f,n r ^ — l.b, a + ba: 

a:“(g + bx) ax a*'®® ~ 


40. f 

41. y 
43. y 

43. y 


dx 


a + 2hx ^. a + bg 
aH (a + bx) a® °® x 


x‘ (a + bs)“ 

Fobmb Containing c’ ± x ‘ — c“ 

d® 1 . a 1 . ffi 

-r—i—1 = - tan * -I or - am ‘ — yz=L- 
c‘ + x‘ e c e ^gs ^ a ;2 

dx 1, c + X 

-5- i = log-1 or - tanh ^ 

c® — 2c c-g c 

dx 1 , X — c 1 

-■, = log —:—> or-coth 

X* — c‘ 2 c X + e c 


(!)■ 

-(’)• 


FoiiMS Containing 0 + 6® and o' + b'x 
MM !• dx 1 fa' + b'x\ 

(a + 6®)(a' + b'x) ~ ab' - a'b ^\a + bxj' 

(a + b*)(a' + b^) ^ ab' - a'b [s 


46. y 


47. y 


dx 


-^log(a' + b'x)]- 


(a + 6®)’(o' + b'x) ab’ 


^ (— 

— a'b \a + 


+ 


+ 6® ab' — a'b 
a' + b'x\ 


X dx 


(a + b®)*(a'+ b'a:) b(o6' - a'b) (a + b®) 


48. y 


g* dx 


(Ob' - a'b)* 


log 


%' + b'x 
a + bx 

+ 


(ab‘ 

49. y 


(o + b®)’(o' + b'g) b*(ab' — o'b)(o + bx) 

i' - a'b)i [y + b®) ]• 

d® 1 


(m — l)(ab' — a'b) 

(a + b®)»-Ho' + b'i)™-i -(»«+«■- 2)b 

r__V 

(a + b®)'*(a' + b'®)""^/ 


(a + b®)"(a' + b'x) 

( 
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INTEGltAXS (Continued) 


Forms Containing -Va + bx and -y/a’ + b'x u = a+ hr 
V = a' + b'x k = ab' - a'h ^ 

j k +2bv 1 — „ dx 

60. / Vw® dx = Vw» - g-^, f - 7 =- 


61. f 


dx 


-log 


■y/w) 

b'-s/u — 2 


vy/u ■\/fc5' h'-y/u + y/kb' y/ — 46' 


V-fci' 

c2it/ 2 2 

= v^'■ 

^ fc» ’ 

or —L tanh-i yJE^ = -4= f+ °y. 

\^bb' y bv "v/— 6 b' A: 

e,„ y, ada _ y/uv ab' + a'b ^ da 
. /— “ hh‘ 2hh' 77?= 


y/u 

dx 


y/iu) 


U. f = _22A. 
ttV“® fcV« 


66. f 


■y/v da 1 /— 


y/u 


/— k „ dx 


66 . 

67. 


/»- Vu da = (a,,. + VS + fc / ?^). 

~ Ivi - i)k(^i + (™ - !)*> / ;;;;77^)' 


58. y 


69. y 


da 


Forms Containing (o + 6a") 

■ , . , -j=. tan-i 

a + bx‘ ^ab o 

^ - _L 1_o+»V—o6 

“+>»■ 2^^' 


fil /* ^ ^ ^ 

* tt + 6a;> 5 6 o'+T®** 
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-y -L - . tanh-1 
V — o6 ® 




63. 

63. 

64. 

65. 

66 . 

67. 

68 . 

69. 


/ 

f 


f 


mTEGBALS (Continued) 

dx X . 1 « dx 


- = _ j. ^ _ 

(a + bx^)‘ 2a(a + hx^) ^ 2a'' a + b*“ 


dx 


(a + b®*)"'*'! “ 2 ma (a + ba;>)™ 2 mo 


2m — 1 


f 


dx 


xdx 




dz 


(o + ba:*)" 
[z = a:»]. 
dx 


(o + bx»)“+‘ 2 •' (a + bz)"*+i’ 

^ x^dx _ — X I 1 ^ 

(o + ba!*)"*+'^ ~ 2mb(o + bi')" "*■ 2mb (a + bi®)”*’ 
P _da_ _ 1 «_ da b 


a:’*(a + a x*(o + fea:*)"* a 


f 


f 

f 


dx 


= ^ i“e; 


dx 

(o + ba*)™'*'! 


a(a + ba’) ~ 2a ^o + ba® 

da __1_ h p dx 

x*(a + ba*) ax a a + ba®’ 


^ da /e fl 1 _ (fc + a)* . 

'^a + bx> 30 L 2 - fca+a> 


Hvf]' 


70. J' 


xdx 


a + ba’ 36A 


1 ri , k» -kx + x* , 
rk[2^°^ (fe + a)» ‘ 

!a — I 

kVs 


Ivr }- »'• 


71. 

73. 

73. 

74. 

75. 




da 


= — log 


a(a + bx") an “ o + ba" 

P dx - ^ r ^ ^ r ^‘^"dx 

(o + ba")™+‘ “ a •' (a + ba")™ a (o + ba")™+'^' 

a™da _ i /• a"‘~'*da _ ? /• a™~"da 

(o + ba")'’+i ~ b *' (o + 5a")J’ b (a + ba“)’’+^ 

■ __da_ — i r da _ b 

a™(o + ba ")~ a a'"(o + ba")*' o 


y 


da 




a™“"(a + ba”)»’+i' 


g(m w + 1) j, ^ 

6(np -i- m. + 1) 
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INTEGRALS (Continued) 

76. J" X’" (a + 6®")'’ dx = ^ ^ ) ’’ _j_ 

' n/j + )7i + 1 ' 

ann . 

i[r+ rn-+ 1 *. 

77. S + 6®“)'’ dx = + 6.r“)'-+i - 

(m-n) a f 

78. f + 6.®“)P dx = --[®’»(o -)- hx’^)^ + 

m + rtjtj ' / I 

mpo S + 6®")Jr> (ii], 

70. y w"*“i(a + 6®“)'’ dx = [*»*(« + f)®“-)p+i- ~ (rn + 

np + n)b S ®'"+»-i(a + b®i.)p ^jj-j 
80. f ®“-Ha + t®”)” dx = ®"‘(q + 6®»)>*+i + 

(»n + np + n) y ®»*-i(a + 6®»)i>+i (itj. 
Forms Containing (a + fc® + c®*) 

X = a + 6^ + cx^ and j = 4 ac — 6* 

, 81 . yf = 2 

** Vg -v/g 


o<fe /»_ 2 


tanh-^ 

V- g 


83. y ^-log 2jf + - V^g. 

V-g 2 c®+ 6H-V—g 
. ^ 


II 

2 

c® + 6 

aX 

+ T 

dx 

2 

c® + b, 

( 1 

X‘ ~ 


a ' 

I 2 X^ 

dx 


2 c® + 

*4.2 

jf»+i 


nqX” 

—1- 


/ 1 4. ® 1 0 c* . dx 

\2 X' 


qn 

88 . 


f. dx 


- ictfa; _ fea: + 2o & « da; 

is- - i ^ r- 


89. 


I f. g(fa _ 3a+6® b(2 7» — 1) 

Jfn+l ».„v„-^- - f —• 


90. y 4® = ± _ 


91. y^d* 


nqX” 

c ^ 

(b^ — 2 ac)® + a6 
cqX 

2aa 


r — 

ng JT" 

b* — 2 ac _ ^ 

jr’ 


2 a - d® 
g X' 



DfTEGBALS (Continued) 


. a?" dx _ _^-1 

(i! n - m + l)cX’» 


r i’“-» dx. , 

•/ “r 


w — m + 1 h 

2.71 — Tji ^ 1 ■ c 


^.+1 

no /* __ 1 1 b dx 

= 5 - 7 : '°e V - 2-^ 


— 1 a f.x’^ ^ dx 
2n — m + l' c Jfn+i ■ 


xX 2 a 
dx & 


M. y^ log^ - J- + _£\ 

x^X 2 a» ® a:a ax ^ ^2 o* a) X 


»«• -^x^. = 

90. /■ ^ — _ 

(m — l)ax”“> y“ 


__t__ ^ ^ , i- f. 

2 a(n - l)X»-i 2 0 -' y» a ^ 

1 w + m ■— 1 6 

J» — 1 'a 

2n -\- m — 1 c ^ dx 


dx 


dx 


r —■ _ 

2«i 1 jj-n+1 m — 1 a'' x™"* JE'”+»’ 

Forms Containing Vo + 6x 

r- 2 

s?- y Va + 6x dx = + 61)3. 

*8. y x\/a + 6x dx = - ~ 3 &a) V(a + bx)° 

_ ^6 6> 

99 . y x*Va + 5 x dx = 

• 2(8 ga - 12 abx + 15 bi^x^) 

_ lOTbS 

Va + bx^_ „ j —_ . . 


100 . y 

101 . y 

102 . y 


% 

dx 


' dx =2 Va + 6x + o y 


__ _ 2 y/a +bx 

Va + 6x & 

xdx 2 (2 a — 6x) 

3 6» 


x-\/o + 6x 


Va + bx- 


■\/a + bx 

103 r _ 2 (8 o« - 4 a6x + 3 b»x*) .— 

-Tsbs-V5+^. 


lot. r = 2x’"V'a + to _ 2ma _ 

•n/o + 6x (2»R + 1)6 (2 ot + 1)6 -y/o + 6®' 


x”‘“*dx 


106. y 
106. y 


dx 


X Va + 6x 

dx _ 

X V'a + 6x y/a 


= 1 log / Va + 6x - V^ \ 

Va y vo + bx + Va/ 


='—^ taoh 


+ bx + Va 
^ a + bx 
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INTEGRALS (Continued) 


107. 

108. 


109. 


110 . 

111 . 


112 . 


113. 

114. 
116. 
IIG. 

117. 

118. 

119. 

120 . 


f 

f 


dx 


a + bx 
dx 


VcT+'is__ 

J 


dx 


^ “ xVa + bx 
■s/a + bx (2w - 3)b 


x»-s/a +bx ~ l)aa:" ^ (2 n — 2)o 


/ (o + l%’‘ • 

y x(a + bx)--yMx = ^ + 1 

b*L 4 ± n 2 ± n J‘ 

f 


dx 


= ^y 


tlx 




dx 


x{a + bx)”/^ a *' ilzi o ^ + bx)”/i' 

x(a + bx) “ ' 

^ - I. y (. + te)*? i. + a 

Forsib Containing ± o“ 

y Vs* ± o’ dx = -J[x v/x« ± a> + a* log 

(a: + \/x> ± o»)]. 

xV?=r5-, = J (i)- I «««-• 0)- 


y 


dx 


s V®a + aa 


/. Vs* + o> , 
•/-- aa; 

X 


= - i log 




y 


— ■\/x* + a* — a log ^ 
= •\/x» — 

= Vx^ ± aK 


P '\/ x* — ffla --- 

J -S- dx = Vx» - o* — o cos-1 - 

j a; 

X dx 


a + Vx^ + a‘ > 
X J 


-s/x* ± a‘ 
y X "s/xa ± a^dx = ^ a/(x> ± a*) > 
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INTEGRALS (Continued) 
131. y -v/Cs® ± a^)»dx = ij^a: \/(x‘ ± a“)’ ± 


^ log (» + Vs* ± o2)l 

133. y —= ± X 

V(x’‘± a’‘)> a*Vs» ± O* 

133. y — - _ — 1 

V ( s^ ± ai)3 Vs® ± o“ 

124. y a: V"(a;2 ± a^y dx = i V (s* ± a’)®. 

135. y a:> da: = | ± a*)'- ? |*a: VS5^= - 

^4 

•g log (a: + Vs* ± O*). 

Vs* + a* “ 2 '^®“ * ^ log (s + Vs* + o*). 

137. /■ _ T- Vs* ± o* 


137. y T Vs* ± o* 

s* Vs* + a* a*s 

138. y Vs* ± g* da ^ _ Vis* ± p* 


+ log (s + Vs* ± a*). 


139. y 


Vcs* ± o»)* Vs»‘± O* ■\/s*'Fa*). 

Forms Containing Va* — s* 

130. y Va* - s» ds = Va* - s* + o* siii-i ^5^ j. 

133. y- ■ = - 1 log ( g_+ Va* -s* ^ 

133. y &: = V^5^* - a log ( ° + V^^^ ) 

134. y - = _ V55^. 

Va* — s* 

135. y X Vo* — a* ds = — |V(a’ — s*)*. 

136. y V(a* — s*)* ds = V(o* — s*)* + 3_a^ 

Va* - s* + ^ sin-'lj- 
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INTBGBALS (Continued) 


tLJi *** 

^(a* - ^ aVct’ - 

y _ 1 

138. y Vd® - a:* _ 

139. y a: V(o’’ — a:“)“ dx = — i\/(a“ — a;®)'. 

140. y dx = - jV(o* - a:*)“ + |- 

^a: \/fi® — I* + a“ sin"* . 


141. y 


r* dx X /—: -; , a* ■ a; 

-■ ■ = - sVd’ - a:’ + -5- sm-> -■ 

ni — 'ri 2 -6 a 


148 . y 


a:“ Vo’ — , 

. Vo* - . 


143. . ± .dx= - 

^. _ x*dx 


»44. r — . — ,_ 

V(o’ — a:’)’ Vo’ — a:’ “ 

Fokms Oontaininq Vo + 6® + ca:* 

X = o + ba: + ca:’, q = 4 oc — 6’, and k = —• 

Ml. n dx 1 - . _i ( 2ca: + b \ 

146 . y —= = —^ sinh I- 1 , ■ ■ = 1 1 il 

s/X Vc VV4 oc — 6’/ 

^- da: 1 . /—2ca: — 6\ 

147. y — 7 =z = , — ■ am ‘ { - . = 1, il 

VX V ~ o \ V^6> — 4 oc/ 

y ‘be 2 (2ca: + b) 

141 I. J — -^ = -y=- 

X-yJX qVX 


Vo* — a:’ • ® 

— -sm ’ — 

X a 

■ ■ — am ’ — 


if c > 0. 
if c < 0. 


149 r ^ + I 2 A 


„„ y da: 2 (2ca: + h)VX , 2fc (re - 1) 

'' X-VX~ (.^n- l)qX- 2n - 1 


iei r M rv j- (2ca: -|-b)VX , 1 y dx 

161. y vxdx = ^y 


. dx 

X"-i Vx 
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INTEGKAliS (Continued) 

152. fXVXdx = g + fe) (x + —) + 

8 c \ 2 A/ 


3 - , 

8k *VX 


153. f X*VX dx = + |§ + 

15 \ S _ dt 
8 fcV ■*■ 16 ft* 


154. fX^VXdx = ^<^ +^) X”Vx 

4(n + 1) c ^ 


165. f^=\^X_± 

— 20’' VX 

156. y 
167. / 


2 w + 1 X" di 
2(» + 1) ft \/X 


X dx _ _ 2 (6a + 2a) 
XVX q VX 

__ Vx 


__ _ , _ _ A /> 

•y" VX (2 n -DeX" 2 c jf« 


(la; 


159. y 

teo. y 


Vx 

a* da 

xVx 

a* dx 


3 b* — 4: etc - da 

8 0’ VX‘ 


(2 6* — 4 ae)a + 2 a6 1 „ da 

Off -v/x c 

_ (2 6* — 4 ac)a + 2 o5 


X” Vx (2 n - 1) eg X’»-*y'X 
4 oc + (2 n 


3)6* 


y 


da 


(2 n - 1) eg •' X"-i 

•’ Vx \3 c 12 e* + 8 c* 3 c>^ + 

/ 3 a6 _ 5 6* \ _ da 
V4c» 16cV“' vx' 

162. y aVXda = ^ f Vx dx. 

o C &C 

163. y a X Vx da = ^ 


164 . y 


5c 

aX"da ^ X" Vx p X"da 

VX (2n + l)c 2c'' Vx 
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INTEGUAIjS (Continued) 
X Vx . 


5. / a:2 VXdx = (x - 

\ 6 c/ 4 c ^ 


6 4 ac ^ 

16^5 J VX dx. 


e.r^ _1 f' VX + Va b \ 

xVX ^ ““> 0 . 

167. =-7^ ain-> (.. 

XvX "v —a ■\/6® — 4 ac/' 


1G8. y-^ 

X -^X 


' 2.VX 

bx ' 


if a =0. 


160. f —= _ ^X _^ (fa 

a:> -s/JC aa 2 a'' j. 

170. f ::/XJx = d* 

171. f + b da , da 

Misce llaneopb Alqebkaic Poems 

173. f V2ai - a*da = (a, _ ^2^5^ + 

__ “n-» (a - o)/o], 

173. f V^» + cda = 5Vii^ + ;^log (aV^ + 

j, _ + c), [a>01. 

■5'"“’-*-“ + J^»‘»-(W^). [.<01. 

176. S-7==^ __ 2 

V« + 6a • Vo' + 6'x V^ W * 


176. y dx = Bin-1 a _ VT^. 

177. y - ^ ^ _i_ 

Vo ± 26a + ca! yjlog (± j + cj. ^ 


i/ ~ ft' (o + 6a) 
^ 6 (a' +6'a)' 


Vc Vo ± 26a 4- ca*). 
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178. 

179. 


INTEGRAliS (Continued) 

= J_ Hin-I _EL±±_ 

Va ± 2bx Vbn^' 


xdx 


; - ~ Va ± 26® + cx^ — 


Vo ± 2bx + 

log (+ 6 + cx 4- Vc Vo ± 26x + cx») 


180. f 


xdx 


V'o ± 26x — cj;* 


' ~ — V^o + 2bx — cx® d: 
c 


& . _, cx + b 

—— sm * ■ ^ - 

Vc’ V£)» + a< 


181. 

183. 

183. 

184. 

185. 

ISO. 

187. 

188. 
(T 

189. 

190. 

191. 

193. 


Thigonometbio PoBMa 

sin X dx = — coa x, or verain x. 

J eoa xdx = sin x, or — coversin x. 

J tCLTl X dx = — log COS X, 

J cot X dx ^ log aili x. 
faecxdx = log tan (^ +1)- 
f CSC X dx = log tan i x. 

J Sin X dx — — J cos X sin — i ein •> ■>. 

f am’ X dx = - J cos x (sin* x + 2), * * ® ^ *’ 

S sin- X dx = - ^ COB X . 

n ^-^— J Bill ® 

S cos* X dx = ^ sin x cos ® + 4 n:=s 43 : 4 -i «in o 
y cos’ X dx = i sin X (cos’ x + 2). ^ ‘ *’ 

—— S cos"“* X dx. 


193. 

194. 

195. 
190. 

197. 

198. 

199. 


y cos- X dx — — cos" ’ X sin x -j- — 

y sin — dx = — a cos —■ 
n o 

y cos ^ dx = a sin -■ 
o a 

y sin (a + 6x) dx = — i cos (a + 6x). 
y cos (a + bx) dx = i sin (o + bx). 


r ^ _ 1 1 1 ” 1 " cos X X 

sin X - 2 '°S r-cosx = tan 

azB 



aoo. f 


INTEGRALS (Continued) 

Ax _ 1 Bin a: n—1 dx 

coa" X n — 1 coB"“‘ a: n — 1 I 


aOl. -+ tan (t + fV 

1 ± am X \4 2/ 

208. f 
203. f 


OOS“~S X 


dx . X 

=—j-- tan =• 

1 + coa X 2 

dx . X 

- = — cot s- 

1 — COB X 2 


204. y ^ = - r-^— tfui-‘ " ^ g + 6^ 

a + b sin X — 6* y/a* — b* 

= ^ log "• ^ a: + b - V6^- gt 

y/b‘‘ — a? a tan J a: -f. 6 .j, 

205. y - - ? tan-i 

a + booax _ j,s a + b 

= ■ ^ log ( Vti* - a» tan i 3! + g + & \ 

y/b^ — (i» V-s/b® — a» tan i as — o ~ b/' 

206. y sin ma; Bin na; da; ~ "^5 _ ^(wj+n^ 

2(m - n) 2(m + n) ’ 

[m* ^ n*). 


208. y E* Bin* xdx = 


X* 

X sin 

2a; cos 2x 

4 

4 

8 


/*> 

1\ . 

6 

(4 

— g ) em 2x - 

X cos 3z 

sin 3x 3 


12 

36 4® 

3x 

sin 2c 

1 sin 4x 

8 

4 

32 


X COB 2 a; 


3 . 

• jsir 


211. y cos mx cos ivedx = j. sin (>n + n)a; 

2(m ~n) ^ 2(7» + n) ' 


[m’ 5^ «>]. 


212. y X co8» a: da; = - + . cos 2as 

4 4- 8 ■ 

213. y a;» cos» a: da: = | + ^ gjn 2x 


X COB 2x 


215. y oos« X da: = — + ^ j. sin 4g 

8 ^ 4 ^ 32 ■ 
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INTEGBfALS (Continued) 

m dx sin T 1 « j 

j --- ^ _i_ J- ^cos.i;da? 

ic*” (m — 1) x^~i jn ~~ 1 ^ ' 


f = _ __ cosx _^ sin Ed* 

^'“ (ni — 1)e”*~‘ in, — I •' a:’»-i ' 

S tan® X dx = ^ tan® a: + log cos x. 

S tan.* X dx = J tan® x — tan * + 

S cot® xdx = - i cot® * - log sin x. 

S cot* xdx = ~ \ cot® X + cot * + e. 

f cot" xdx = - _ f cot"-® xdx, In ^ 1], 

f sin X cos xdx = i sin® * 

f sin mx cos nxdx = — cos (m — n)x _ cos (m + n)x 
2(m — n) 2(m + n) 

f sin® X cos® xdx = — J(J sin 4 E - *). 

S sin X cos’"* dx = — *^°s°*'*'®g 
w + 1 

f sin"* cos xdx = 

wi + 1 

y cos" X sin" xdx = °°s’» *aain*+®a; 

m + 71 ^ 

OT — 1 - 

m +n ® 

S cos'" X sin" xdx — — s'*^" ‘ ^ cos'"'*'® x , 

7n + w ~ 

®* - 1 /. ... 

^ J cos’" X sin" .* dx. 

_ cos”* X dx _ cos’"*'* X 

sin"! (71 — 1) sin"-* x ~ 

vi —71+2 - cos’" X dx 
71 — 1 sin"-® X 

cos’" X dx cos’"-* X 


_1_^ sin X dx 

_ ^ J 1— ' 


S cos’" X sin" ■* .* dx. 


. cos'" X dx 


(7)1 — Ti) sin"-* X 


^ + 


7)1 — 1 _ COS"*-® X dx 

m — sin" x 


_ sin*" x dx _ 
cos" X ~ 


_ sin xdx 1 

J - - ■ — = - = sec X. 

cos^ X cos X 


cos’" Q - E)dQ - *) 

Bin" (’i - *) 
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INTEGRALS (Continued) 


m. 

835. 

836. 

837. 
83b. 

839. 

8A0. 

8A1. 

8i8. 

813. 


sin.* X dx 


S 

s 

f 


COS X 


COS X dx 

_ — 

sin® X 

sli 

dx 


sin X cos X 

dx 


sin X cos’ 

* X 

dx 


sin X cos* 

‘ X 

dx 


sin* X COS X 

dx 


sin* X 006* X 

dx 


sin” X cos" X 



sin™ X 

1 

. dx 

— c 


G+l> 


= — cosec X. 


-i-h log tail f ■ 

08 a: ^ 2 


(n — 1) cos'*”^ X 


+ f: 


dx 




I« 7^ 1]. 


m — 1 sin"*"' X • coa""^ x 

m + ji — 2 ^ dx 

ft 


m — 1 •' ain”“» x ■ cos” * 

1_ COB X , m — 2 - dx 

m — 1 X m — 1 '' ain'"“* *’ 


Bin’* X 


814. y tan* x <Js = tan x — x. 

816. y tan" x dx = ^ — J" tan"““ x dx. 

316. y cot* X dx = — cot X — X. 

*847. y cot" xdx = - ? - y oot»-a x dx. 

i34:8. J' sec* xdx — tan x. 

349. yaeo'xdx = J■ 

COB" X 

250. y CSC* xdx = — cot x. 


361. y CSC" xdx = 


y 


dx 

sin” X 


352. y X sin x dx = sin x — x cob x. 

853. y X* ain X dx = 2 x sin x — (x* — 2) cos x. 

861. y X* sin X dx = (3 x> — 0) sin x — (x» — 6 x) cos x. 
365. y x” sin X dx = — x"‘ cob x + m, y s™-! coa x dx. 


2S2 



INTEGRALS (Continued) 

25C. y * cos xdx = cos .r + a: sin x. 

»57. y a* cos a; da: = 2 I cos a: + (*» - 2) sin x. 

858. y ffiS cos ® da: = (3 a:* - 6) cos a: + (a:» - 6 a;) sin x. 

859. y a:"* cos a: da: = a:’" sin x — m f sin a: da:. 

800. y da: = a:- ~ + . a;» 

261. y dj, = log a; _ _5L + _£l. _ »» 

» ‘‘ 2-21 ^4-41 6^! +8^! 


y sin 1 a: da: = x sin"*- x + s/l — xK 

y C 0 B”i xdx = x CQS“‘ X — _-v/l — s’. 

y tan“‘ a: da: = a: tnn~* a: — ^ log (1 + a:“). 

y co(,”i xdx = X cot“* a: + i log (1 + a:S). 

y sec“‘ X dx = .r‘acc“* x — log (a; + — 1). 

y csc~i .-c da: = a: csc~*- a; + log (a: + V^a:® — 1). 

y vei's~‘ a: da: = (x — 1) vers"* x + y/^x — x\ 

y sin"* - dx = X sin"* — + -v/o’ — x* 
a a 

y cos"* - dx = X COS"* - — -v/o* — X*. 
a a 

y tan"! ^dx = X tan"* ^ ~ ^ log (a* + x*). 
y cot"* '-dx = x cot"* " + ^ log (o* + X*). 

y (sin"* x)’ dx = x(sin"' x)* — 2x + 2\/l — s* (sin"* x). 
y (coa-*x)*dx = x(cos-*x)* — 2x — 2-s/l — x“ (cos"*x). 

y X • sin"* X dx = i [(2 x* - 1) sin"* x + x Vl - x=]. 

, , x*"*"* sin"* X 1 a:”'*'* dx 

ra + 1 n + l-'Vl-a:® 
j x"+* COS"* X 1 x”+* dx 

ra + 1 ^n + l-^Vl-x* 


i ^ X" ' ‘ ox 
n + 1 1 + X* 


y X" tan"* xdx 

ai + l n + l''l+x* 
j. sin"* X dx ^ / 1 — Vl - x* \ _ sin"* x 

X* ® \ X / X ' 

„ tan”^ X dx , » i . .v tan.”^ x 

y —p-log X - j log (1 + X*) - 


239 



SSI. 

S82. 

283. 

284. 

285. 
28G. 

287. 

288. 
260. 

290, 

291. 
202 . 
293. 


294. 

396. 


296. 

297. 


INTEGRALS (Continued) 

Loqahithmic Forms 
S log X dx = X log X — X. 

35® 25® 

y s log a: clx = log x — j- 
f x'^ log X dx log X — 

f x^ log (O.T) ^ log iax) ~ [p ^ - 1], 


f (log *)» dx = X (log »)* - 2a: log x + 2a;. 
f (log .^)“ dx = X (log x)" — n S (log a:)'*-i dx 

C«S“)+1<>8» + +^‘ 


in^ - 1 ], 


3 ■ 31 


log* 

aog *) 

/. dx ^ _ _1_ 

'' X (log a:)” (w —1) (log .a:)"-!' 

^_I m + 1 - ®-‘da: 

(log xY (n - 1) (log a!)»-i ^ ir=l (I5^ip=;‘ 

y a:™ log xdx = a:™"''* f i2£.5- ^ 1. 

J X ^loga:; dx --- y (bg j;)™-: 

/■ " 1 J 1 • , ^ ~ I], 

J sm Log a? ax — Jx am log x — ix cos log x. 

J coa log X ox = sin log x H- cos log x. 

Exponential, Forms 

y 6® da: = e*. 
y fi~* da = — e“*. 


298. y da = £_. 

299. 

300. 

301. 

302. 


a 

y ae-* da = ^ (na - 1). 


=lo6a+^ + -^ +_^ . 

^ ® 1! ^ 2.21 ^ 3 -3! ^ 

y — da = - - ^ J!1 4 . a r ®“* j 

®“ an — 1 a”-i ^ m — 1 
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303. 

304. 

305. 

306. 

307. 

308. 

309. 

310. 

311. 

313. 


313. 

314. 

315. 
310. 

317. 

318. 

319. 

320. 

321. 

322. 


INTEGRALS (Continued) 


y e«Mog a: da: = _ 1 ^ 

a a X ' 

.r e“* • sin nr dr = ?!!f_(£ai_n px ~ p cos px) 

+ p2 

y c“ ■ cos px dx = COB px + p sin px) 

a» + n® 

dz 

J' X _|_ ga = ^ — log (1 + fl*) = log —^-- 

“ ® 1 + e* 

/• a: X 

J a + he^ = a ~ ^ 

ae”- + &«-■“ “ m\/^ 

y e»« ain pa: ds = (<» ain pa: - P cos px) 

a“ + p* 

y e«* cos pa: da = g” (« e°a px + p sin px) 

a® + p» 

y 6“ aiiL- bx dx = sin bx - nb cos bx) 


6“ sin"-i 6a + » (ji - l)6s y sin"-* 6a • dx 
y e»“ COS" 6a da: = cos 6a + nb sin bx) 

e«" oos"-i 6a H- n (n - 1)6* y e»» cos""* bx dx 


y ainh a da = cosh a. 
y cosh a da = sinh a. 
y tanh a da = log cosh a. 
y coth a da = log sinh a. 
y sech a da = 2 tan“* (c*). 

y csch a da = log tanh 

y a sinh a da = a cosh a — sinh 
y a cosh a da = a sinh a — cosh 
y sech a tanh a da = — sech a. 
y osoh a coth a da = — csch a. 


a. 

a. 


DEFINITE INTEGRALS 

323. ^ a"”* e“* da = ^ ^log ' da = r (m). 

324. r (n), the gamma function is finite if n > 0. 
326. r (n + 1) = nr (n). 
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DEFINITE INTEGllALS (Continued) 


320. r (n) . r (1 - n) = 

327. r (n) = (n - l)!if n = intogor > 0. 

328. r (^) = Vi. 

(See valucH of r (n) at end of intcsgral table.) 

321 ■ (1 - xy-^dx = = nm) r(w) 

329. X (1 X) ax 


J * “ dx 1 
1 ^ 

J '* * (lx 

0 a-w = 

dx 


r “* dx 

***• Jo (T^ 


= — ir cot pir, 


333. 


a;).Te 

J *« dx _ 

0 1 + a: ain ; 

J * a aj”*”!. An IT 

0 “ . mr 

“ ' n Bin- 


, pir 


33S 

330 

337 


dx 


eO 

■ Jo 

^ n 

Jo a- 

Sin" xdx = I cos" a: A® 
0 Jo 


(1 +x)Vx 

a dx 


a + ,;» = 1’ if “ > 0: 0, if a = 0; 


N > 1). 
Ip < 1 ]. 
Ip < 1 ]. 

10 < p < 1], 

[0 < m < b]. 


' if 0 < 0. 


1 • 3 ■ 5 ■ • ■ (w - 1) TT 
2 ’ 

[n an even integer], 
[n an odd integer], 


2 . 4 . 6 • • ■ (ti) 

2 ■ 4 • 6 • • • (ra - 1) 


lS-57 -n 




•I 

‘J: 

J 


•m 

<s-)' 


In > -U 


' sin ms A® X ^ n n -r n „ 

- - - = gi if wi > 0; 0, if 771 =0; —if ?» < 0. 

“ cos X dx 

- = 00 , 

X 

“ tan X dx _ ir 
X 2 
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DEFINITE INTEGRALS (Continued) 


341. I ain kx • sin mx dx 


>r- 


sm X cos nix dx 


cos kx • cos mx dx = 0 

( 

I* m-, rn, n = integers]. 


— 0, m < —1 or m > 1, 


— if m = ±1; = if TO® < 1. 


mxdx = f cos® mx dx = ~ 

344 r°° sin® a: At; _ r 

■ Jo a:® 2‘ 


344 r°° Bin® a: At; _ r 

■ Jo a:® 2‘ 

345. r " 52^ da: 

Jo 1 + X® 2 ’ 


= 2"’“- 


> 0 ], 

[»i < 0]. 


346. ^ “ cos (x®) dx = ^ “ sin (x®) dx = I 


34 'jt C “ ain x dx _ ^ “ cos x dx _ jir 

' Vx Jo V2' 

348. ‘fig _ 0O8~' g 

JO 1 + a cos X 

349. 

Jo I + acosx _ ^3 

350. c”“* dx = 

Jo a 

361. r “ x» e-«® dx = + f) , 

Jo o"+* 

= — r 

Ijn+l* I 

“®-X" •-■■■■*-^i VT-^rQ), 

353. f “ xe-*® dx = i- 

Jo 2 

354. f" x®e-*®dx = 


r “ _ 1 • 3 • 5 • • • (2n - 1) .. P 

■Jo.^"' ® -- \a 


[o < 1]. 
[o* < 1]. 


[n > —1, a > 0], 
[npos. integ., a > Oj. 


[a > 0]. 


B. 


dx « 
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DEFINITE INTEGRALS (Continued) 

357. f " e-” Vidx = ^ sM. 

Jo 2n 


“*• S' - Vi- 

350. / c""* cos mx du — 

Jo 


SCO. 

3C1. 

303. 


S' 

j* to 

I c““ 

Jo 


c sin vix dx = 


a“ + 


a* + m* 


cos bx dx = 


(log ri:)» da = (-])« • ,»!. 
363. £(lo,iydx = ^. 

fo' (’“s = V^- 

^’■(logi)"da = n!. 

X log (1 — a) d» = — ?. 

X log (1 + a) da = 1. 
ri lo 

Jo 1 

J ’l log a 
0 1 - 


361. 

365. 

360. 

307. 


368. r^5^d=c =-!;*. 

+ ® 12 

360. r^d®=-lL’. 


370. 


X 

J 'l- log X 
e 1 - 

371. f ^ log C1-+^ = 2^. 

Jo \1 — X/ a 4 

373. r -T log 2 

Jo Vl - x> 2 ^■ 

373. f^a>»W _ r(^ + l) 

Jo * Vx/ “ (^ + i)-+i’ if '» + 1 > 0 , 


dx- 

x“ 8 


[o > 0], 
[o > 0], 
[o > 0], 


n + 1 > 0, 
<7 + 1 > 0 ], 


376 . 


Vlog (i) 


psa 



definite; integrals (Continued) 

377. s ■ log sin a: da = — ^ log 2. 

J f*7r/2 /2 

Q log ain a: d® = log cos x da?-^<log2. 

J -ir/2 

^ sin X log sin X dx = log 2—1, 

J '»ir/2 

^ log tan X dx = 0. 

381. jj log (a± b eoa x) dx = t log + Vc^ — ^ 


Values of T ( n ) 



r (n) 

n 

r M 

n 

r Cn; 



1.25 

.90G4Q 

1.60 

RRri9n 

U4I 


1.26 

.90440 

1.51 

RRORn 


■Emil 

1.27 

.00250 

1.52 

RK7nd 


. 08365 

1.28 

.00072 

1.53 

88757 




.89004 

1.54 

.88818 

l.Ofi 

.97360 

1.30 

.80747 

1.55 

.88887 

i.oa 


1.31 

.80G00 

1.50 

.88904 

1.07 

■CuiTltl 

1.32 

.80404 

1.57 

. RQn4.n 

1.08 

.96073 

1.33 

.80338 

1.58 

. 89149 

1.09 

.96640 

1.34 

.80222 

1.60 

.80243 

1.10 

.05136 

1.35 

.89116 

1.00 

.89362 

1.11 

.94739 


.89018 

1.61 

.80408 

1.12 

.94369 

■Hm 

.88931 

1,62 

.89592 

1.13 

i 4l(KB 


.88854 

1.63 

.8075»4 

1.14 

Kliliifl 

1.39 

.88786 

1,04 

.89864 

1.16 

.03304 

1.40 

.88720 

1.65 

.90012 

1.16 

.02080 

1.41 

.88076 

1.00 

.00107 

1.17 


1.42 

.88636 

1.07 

.00330 

1.18 

.92373 1 

1.43 

.88004 

l.OS 

.00500 

1.19 


1.44 

.88580 

1.60 

.90078 

1.20 

.91817 

1.45 

.68566 

1.70 

.90804 

1.21 

.91668 

1.46 

.38660 

1.71 

.01057 

1.22 

.01311 

1.47 

.88663 

1.72 

.91268 

1.23 


1.48 

.88575 

1.73 

.01466 

1.24 


1.49 

.88606 

1.74 

.01083 


r (n) 


1.76 
1.70 

1.77 

1.78 
1.70 

l.SO 

1.81 

1.82 

1.83 

1.84 

1.85 
l.SO 

1.87 

1.88 
l.SO 

1.90 

1.91 

1.92 
1.03 

1.94 

1.95 

1.96 
1.07 
1.08 
1.09 
2.00 


.01000 
.02137 
.02370 
.02023 
.92877 

.03138 
.03408 
.93085 
.0.3900 
.04201 

.94501 
.94800 
.95184 
.05507 
.05838 

.96177 
.00523 
.06S7S 
.07240 
.97610 

.97988 

.98374 

.08768 

.99171 

.00581 

1.00000 
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ALGEBRA 


FactOTB and Expansions 

(a ± by = fl® ± 2(ib + b\ 

(a ± by = ± 3a’b + 3(ib® ± ?>*. 

(o ± by = a' ± ia‘h + Ga^A* ± iitW + h*. 

0* - = (a - b)(a + b). 

fl* -I- = (a + b\/-~ l)((i — b\/- l). 

fflj _ fca = (a - b)(a* + ol) + ?A), 

a’ + 6* = (a + l))(a* - oi + 6®). 

0 * + b4 _ (a* + abVS + b®)(a® - obv'S’-h b*). 

a" _ = (a _ b)(a"”‘ + a*“*b + ....+ b"“*). 

an _ jn _ (a + b)(a"“‘ - a’‘"*b +_- b*-®), 

tor oven valuea of b 

a« + b» - (a + b) <a""‘ - o’‘"*b + ....+ b»-0, 

for odd vaJuea of it. 

0* + a®b® + b* - (a* + ab + b*)(a* - ab + b®). 

(a + b + c)® - 0 ® + b® + c® + 2ob + 2ac + 2bc. 

(o + b -i- c)® - a® + b® + C* + 3o*(b + c) + 3b*(o + c) + 

3o®(n + b) 6(tO(t 

(a + b + c + d + . . .)® e a® + b® -f c* + d® + ... + 

2a(b + c"Hd . i.) + 2b(o*}’d + »..)H-2c(dH-...)*f»,i 
See alto under Series 


Powers and Roots 


O* X os = «(*+!'). 

0® “ 1 lif 0 0]. (ob)* = o*b*. 

— = oC®"®'L 
or 

a-.„i. 

a* 

fay 0* 

W "b*' 

(o»;» = o**. 

a* - -^a. 

y/ab = -^a 



ija -V^ 

yxTb 


Proportion 


If “ 

0 a 

then 

+ b c + d 

b d ’ 

fl-b c-d 


a-b e-d 

b d 
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ALGEBRA—(Continued) 
SUMS OF NUMBERS 


The Bum of the first n numbera,— 

£(n) =1+2+3+44-5_+n= "i”+^^ 

Ji 

The sum of the squares of the fust n numbers, 


S(7*=)=lH2'‘+3i+4=+o= . . . +«>= «(! L +l)gn+l) 

6 


The sum of the cubes of the first n numbers, 
2(«=)=13+2'’+3a+43+5» .... +«»= 

4 

ARITHMETICAL PROGRESSION 
If a is the first term; I, the last term: d, the common differ, 
ence; n, the number of terms and s, the sum of n terms,— 

f = o + (n — l)<i s = ^(a + 1) 

O 


2 (, 


2(1 -(“ 


(n-Dd } 


' GEOMETRICAL PROGRESSION 
If a is the first term; I, the last term: r, the common ratio; 
n. the number of terms and s, the sum of rt terms,— 

. (!-»•") 

1 — r 

(r*—1) Ir—a 

f— i r— 1 


Z=ar“ 


i=0- 


If n is infinity and less than unity,— 

a 


FACTORIALS 

[to = Til = e~”n^s/2im, approximately. 

PERMUTATIONS 

' If M denote the number of permutations of n things taken y 
at a time,— 

M=n(n — 1 ) (n—2) .... (n—p+1 ) 


COMBINATIONS 

If M denote the number of combinations of n things taken p 
at a time,— 

n(w-l)(w-2) .... (n-p + li 
pi 

M= 

pt(.n-p)t 
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ALGEBRA (Continued) 
Quadratic Equations 


Any quadratic equation may be reduced to the form, — 
ax^ + bx + c =0 


Then x 


-,6 4; — 4ac 

2o ' 


If b’ - 4ac is positive the roots are real and unequal. 

If b’ - 4ae is zero the roots arc real and equal. 

If b“ - 4oc is negative the roots are imaginary and unequal 
If b* - 4ac is a perfect square the roots are rational and un¬ 
equal. 


Cubic Equations 

A cubic equation, y* + py^ -f-gy + r = 0 may be reduced to 
the form, — 

a* -I- oa -t 6 =0 

by substituting for y the value, Here 

a = 1(3? - p*) and b = bV(2p“ - 0p5 -I- 27r): 

For solution let, — 

^ "V-2+ \4 -"27’ ®“V-2->/4 


a> 

27’ 


then the values of x will bo given by, 

^ , D ^ g , A -B __ A +B A - B _ 

!C ^ A. Bf *“ 2 2 2 2 v“3 

T, b* o^ _ there will be one real root and two conjugate 
“a 27 ^ imaEinarv roots. 


imaginary roots. 


T- ^ of 0 there will be three real roots of which two 
“4 27 ” ‘‘•t Isast are equal 

b^ 0° 

If ^ ^ < 0, there wiU be three reel and unequal roots. 

In the last ease a trigonometric solution is useful. Compute 
the value of the angle 0 in the expression, — 

then X will have the following values:— 

T 2-\/3oos|. T 2-\j -goos^l + 120"). 

^ -I-240")' 
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APPROXIMATIONS 

If a and 6 are email quantities, the following relations are 
approximately true,— 

(lia)"* =l±nto, 

(l±a)’« (lift)” =l±mo±n&. 

If n is nearly equal to m, 

V «t7t = —approximately. 

If 0 is a very small angle expressed in radians,— 

sin e . , tan 6 . ... 

—-—= 1 and ——= 1, approximately. 


SERIES 

The expression in parentheses following certain of the series 
inchcates the region of convergence. If not otherwise indicated 
it is to be understood that the series converges for all finite 
values of x. 

Binomial 

(x+v)« =xs +nx"-^y + a;"-V4- 

(i±x)" = . etc. 

(*»<!) 

. . .etc. 

2' 3! 

(l±a!)-i = lq=a:+a:’Tx>+a:<Ta!®+ . . . (x“<l) 

(l±*)-* = lT2w+3x*=F4.T:3-t-5x‘T6K“+ . . . (**<1) 

Taylor’s Series 

/(a:+h)=/(x)+fc/'(x)+^/"(x)+|^/'"(x)+ . . . 

=/(fc)+®/'(ft)+|-j/"(fc) + |^,/'''(h)+ . . . 

Maclaurin’s Series 

/(») =S{o)+xf'(o)+ J-j/"(o)+ |^/'''(o)+ . .. 

Exponential 
, , 1 , 1 . 1 . 1 . 
®“^+T+r!+3l+4l+--- 

^9 ']^4 

«*=!+=“+2T+n+n+--- 


a® = 1 +x log a + 


(xloga)* (x log a)° 



SERIES (Continued) 

Logarithmic 

log^ = (x-D—i(a:-l)=+i(a:-l)=- • • • 

r*-l 1 /a;-l\> 1 /aj-iy (2>J:>0) 

iog,x = 21_—+-r(.^j + • ■ -J 

(a:>0) 

I log.Cl+ac) =»-- - . (—1<®<1) 

log.(«+l)-log,(n-l)=2 + . . .] 

loB.(<i+*) =log.a+2 [ 5 ^+|-(^)’+^(^y+...] 
■ (a>0, -a<a:< + 00 ) 

TiiigonometBIC 

. x‘ , x‘ x’ , 

Bin a = a: - —+__—,+ . . . 

, a’ , a' , 

COB a = 1 -_ + ___+.. . 

tan a = a +|! +^ +iZ|I. +|^ + ... ra><^’\ 


TT_^ I ^ 

2 x^Sx 


gtan 9 B 


a‘ x' 

51 7 !'*'■• • 

a‘ a“ 

4'. 5V ’ ' ' 

2a» . 17a' C2a-» 

15 315 ' 2836 ’ 

■■ (•■<?) 

a" 1 .3 5 a' 

5 2* 4' 6’ 7 • 

. . (a“<l) 

'-|a'+ . . . 

(a*<l) 

1+ 

ja 5®!^ ■ • • 

(a»>l) 

X* a" 

ISO 2835 


a» 17a> 

(-<?) 

45 2520 • • * 

, 7a'‘ 62a" , 

''90 2835"'' • • • 

(•'<?) 

a" 3x< 8a" 3a" , 
2! 4! 51 “ey^ 

, 4a< 31a« \ 

H “ oT j 

56a' 

71 ■'■••• 

* 3a" Bx" , 37a" , 

r+TT+TT+'Fr + ■ 

• (*■<?) 
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ALGEBRA. (Continued) 
MISCELLANEOUS 

The Sum (2, = Sigma) and Product (H, = Pi) Notations 

_ 2 denotes the sum, and II, the product of all quantities of a 
given collection. In particular, 

V Xi means + . . . 4 . (n + 1 terms in all), 

w+n 

U Xi means a„a:„+i. . (« + 1 factors in aU). 

< = W 

Eor indicat ed r ange, R, (such as m ^ ^ m + a), one may 

•write ^xt, JJar, respectively. Where the range is clear trom 
B B 

the context one writes Sxi, Hz,-, or even 2z, Hz, respectively. 
For c a constant and for xi and yt with common range (say of 
n elements), 

2 ca:,- = c 2 j!i, 2 (zi + yt) = Hzt + Syt, 2 (zi + c) = nc + 2 z#. 


Special Numerical Relations 

(1) For range, t = 1, 2, . .., n, with Xi =■ i. 

Xxi = n(n + l)/ 2 , 2 ( 2 zi — 1 ) = n®, 

2 z<» = n(n + l)( 2 n + l)/ 6 . 

2z<> = (2Z()*, = (2®i®)[6(2Z() - 11/6. 

II(c + 1 — =" c'"), IIZ( = = nl ('factorial n”). 

Hence nl = 7 i. (n — 1) I 01 is detined to be 1. 

Stirling’s formula (used for n large), 

V^(»i/e)" < n! < •\/ 27 iw(re/e)"^l + j^ 2n_ 

(v = 3.141S9 . . ., e = 2.71828 . . .). 

7 i!/(u— m)l gives the number of permutations of n distinct things 
taken m at a time. 


(ii) For range, i = 2 ^ ') ^. 


Xi = i (whether n is odd or even), 


- x*.' - 0. s-- - 
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ALGEBRA (Coati&ued) 
lii) The Binomial Coefficients, 

[m) “= ml/[(« - »i)lml], for integera m, n, 0 Zm d,n. (j) « 

[“) = 1 . 

(a; + c)” = ^ ^ binomial expan- 

T 

Sion. (m) gives also the number of combinations of n 
things taken an at a time. 

(m) + Cm+i) “ («■+!) 1 recursion relation for binomial ooeffi. 
cientB. 

= tt). “ 0* 

t r 8 “> 7 » 

Table of Binomial Coefficients 


- (?)|(?)1(?) ft) ft) ft) ft) ft) ft) ft.) 




NOTH- f*') ■= + /»\ „ 1. Cns _ . 

W mCm - Dtm - 2)... 3.2.1 ' (oj UJ "■ 

For ooeffioienta siissQg from the abo7e table, nee the relation 

ft) - ft?) - (V) - 197980. 
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STATISTICS 


Central Measures 


Here the range of i is from 1 to n. With each value jg 
associated a weighting factor ^ 0 (such as the frequencv 
the probahility, the mass, the reliability, or other multiplier) ' 

N, the total weight, = 2 / 4 . 

^ the arithmetic mean, = 74iXifN = 'SjiXif'Sfi. 

QMj the geometric mean (available when each xt is positive), 

= Log QM = X/i log Xi/JV. 

Mo, the mode, = value among (xi, . . . , x„) having maximun 
associated /,■ (usually obtained by interpolating after the date 
are graduated). For unweighted items, x,-, a mode is a value 
about wliieh the values of a,- cluster most dens ely. 

RMS, the root-mean-square, = -s/ ZfiXt*/N. 

Md, the median (see below). For unweighted items, the 
median is the value, equaled or exceeded by exactly half of 
the values x< in the given list. In case of a central pair, tha 
median is usually taken as the arithmetic mean of this pair. 

Mm, the mid-mean _ (see below). For unweightM items, 
the mid-mean is tha arithmetic mean of the half-list obtained 
upon dropping out the highest quarter and lowest quarter of 
the items. 

Gum /|x) the value of “cumulative/” at Z, = V /< (inte^ 

xt<X 

polation being used for X if necessary). 

The M-TUes 


Fox ungiouped data, X is called the ith m-tUe (or rth m-tile 
mark) (r = 0, 1, . . . , jk) if simultaneously, "^fi/N S r/m, 

xi<X 

In particular the zeroth 7?i-tilc 


and ^ fi/N ^ (m — r)Jm, 


xt>X‘ 


Xn), and the 


is min, the minimal value among the list (xi, . . . . 
mth m-tile is max, the maximal value among the list. 

For grouped data, the rth m-tile mark, X, is such that 
Cuin/|x = Nr/m, (r = 0, 1, 2, . . . , m). 

_ Cum/lnao = 0, Cum/lnmi “ N. 

In particular, certain intermediate (0 < r < m) m-tile marks 
ore named as follows: 


m r = 1 


2 


3 


2 

3 

4 
10 

100 


ilfd (median) 

Ti (lower fertile) Tz (upper tertile) 

Qi (lower quortile) Md Q, (upper quartile) 

Di (first decile) D, J), etc. 

PC I (first percentile) PCs PC, etc. 
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STATISTICS (Continued) 

The term rth m-tlle” = 1, . . . , w) is also used to denote 
the class interval extending from the (r - l)st to j-th tn-tile 
mark as defined above. 

Mm, the mid-mean, = 


2 


= X X 

Qi^xi^Qs 


When each xt is positive, and not all are 
has 0 < min < ffM < a! < RMS < max. 

For moderately-skewed distributions, one 
Mo - £ = 3^Md - £), or 3Md = Mo -|- 2x. 


equal, one always 
has approximately 


Measures of Dispersion and Skewness 

Here is an arbitrary reference value, usually a convenient 
integral measure near x. 

i-it,tth moment about 4, = Xfi(xi - A)t‘/N, (k = 0, 1, . . .). 
i-i i*! “ ® ‘'i as function of A is minimum for 

Jx ^ £• 

fit, fcth moment about a, = ^t(xi - i)VJV, (A = 0, 1 , ., .). 

no = 1 , 

= 0 , 

112 = Kj — Pi* (fti = variance), 
lit = vz — 3piP2 + 2vi^, 
m = P4 — 4piPa -j- fipiPa* — 3 pi*. 

Pi = 1 »«Vm 2 ^ Pi = 111/112“. 


o, Standard deviation, = 

ai/2, momental skewness: «« = = ua/tr’. 

(a4 — 3)/2, kurtosls; = fit. 

MD, mean devlatioa (from the mean), = S/i|a:f - i\/N 
! (This latter form is convenient 
for computation.) 


M. 1 J, mean deviatioa (fre 
L a:i<i x»<f J 


a, quartile deviation, = |Qj — QAfZ, 

P.B., probable error, = 0.6745®-. 

V, coefficient of variation, = 100®/* %. 

Pearson’s measure of skewness = (* - Mo)/®. (Usually 
approximately ois/2.) 

Bowley’s measure of skewness = (Q, — 2Md H- Qi)/(2s). 
(Bowley’s measure of skewness hes between —1 and -i-1.) 


249 



STATISTICS (Continued) 

The Class Interval 

Aii = Xi^-i — Xi. 

For equi-spaoed arguments, Axi = A, the length of the clai 
interval, Xi is tlie mid-value or class mark. The interval 

?s:r to r* + (A/2; is the class Interval with thS gZ 

initial and terminal end values. * 

ut = (xi — A)/h. 
a = "Sfinc/N, 2 = ha + A. 

(w)* = h^{i>-t)u, (fc = 0, 1, . . .). 

<r„» = [ZAuiVJV] - u\ T. = Av„. 

Sheppard’s corrections (to correct approximately for the 
error due to treating all elements in a given class mterval of 
length A as though concentrated at the class mark). ™ 

For Ha, Hu P>i no corrections. 

In 11-units, 

corrected f/ij)* = imcorreoted (in), — A“/12, 

corrected (jn), = imcorreoted - A» uucorrected (jn),/2 + 

In u-units, replace A by 1 in the formulae given abov^* 
Least Squares 

. The normal equations for finding coofficionts, a», o,. a 
m fittmg a curve of the form y =■ aa + aix + 4- n ^ S 

fdlorJ^" ° • • • ’ "> (« > are m T i “ii + Xr « 

sy< = Oon + aiXXi -}- aaZXi* 4- O...ZA' ’* 

XXiYi = ooZiS:, + a^SXi- + a,ZA:J+ . .T + af£xW^, 


+ o,»ZZi>“, 


ZXi”Fj — ooZXi™ + oiZZi^+i + asZ.Xi”>+® -I- 

Sevlatlon from fitted curve, ^ 

d< = Fi - (oo -I- aiXt + . . . H- o^X,"*). 

Zdj* = ZFt’ — (ooZF< -|- ajJiXiYi . j_ OniZXf'“F i 

® ^ ~ ■'i ®0 “ log o, X = loc t 

.. error of estiinate, = root-rae’an-squafe of the 

{/-deviations about a fitted curve = 

Simple Correlation 
Pkodxtct Moment Method 

■ ^ Given n^qm-spaced measurements = 1, 2.. with 

menta. V* i ^ ~ equi-spaced measure- 

m^ts Y],j - 1, 2,. . . , TO, with k = Fj+i — F- vi = Y, — V- 

^id etc.)’ef/(S=5 asl’ 

U wnn ^A^, r,). Here et, is an entry in the table. 
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STATISTICS (Continued) 

/< “ 2 )®*^ ~ 

3 i 

^ ~ (Check) 

y' «■ 1 

S = 2e,,:ev/2V = 2/,X./2V; j? = ge,,r,/iV = 2ff,F,/iV. 

Let A and B be arbitrwy reference values, usually convenient 
integral meaaures near X and Y, respectively 
Ui = (Xi - A)/h, V, = (Yj - B)/k-, 

^ — ha A.. V =* SOrfW,-/JV K =a jfcu 4- R 

Ui = 7 < = p = = '^VjUi. (Check) 

4 ^ ■’ ^ 

P"' “ ~ “)(«/ — 5)/^ 

= (P/Af) - 55. 

Pay ^ hkpuy, 

“ P*»/(ffi«r») (product-moment) coefficient of 
correlation. In every case — 1 :S r ^ 1 . 

^ ^ ~ or y = 9^*3!, regression line of y on *. 


^ ^ or ® = T^y, regression line of x on y. 

Example of Computation for Product-Moment Coefficient of 

Correlation 



251 























STATISTICS (Continued) 

Rank Dippehencb Method 
Given n corresponding pairs of measured items (Zj, Tj) 
(t = 1, . . . , n). Lot (ui, Vi) bo the corresponding rank num¬ 
bers. Here m = 1 for the largest Xf, 2 for the next largest 
Xi, etc., and similarly »< = 1 for the largest Yi, 2 for the next 

largest Yi, etc. p = 1 - ~ F ) '* difference) 

coeflSLoient of correlation. In every case — 1 ^ p S 1. Check; 
S(Mi — t!i) = 0. 

Example of Computation for Rank-Difference CoefScient of 
Correlation 


Xi Yi Ui 


Ui - Ui (Ui — »i)® 



Check: 2(ui — uj) = 

- _ 1 6 X 62 

10 ( 10 > - 1 ) 


Probability 

If among a + 6 equi-probable and mutually exclusive events, 
e are regarded os favorable and b unfavorable, then for a sin^e 
trial 

p, probahility of favorable outcome, = -- “ -r, 

a -Y o 

q, probability of unfavorable outcome, = 1 — p = — 

a H- 0 

The successive terms in. the binomial expansion (p -1- g)” = 
give the respective probabihties than in n trials, the 
r 

event will be favotable exactly -n — r times, r *= 0, . . ,, n. 

The mean number of favorable events is np, of unfavorable, 
nq: the standard deviation is o- = = (p “9)A 

direction being that of increasing unfavorabihty). 
Normal curve (re measured in a-units from the moan, and 
with area » 1): 

y “ = 0.3989e“*va. 
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STATISTICS (Contimied) 

MD (mean deviation, from the mean) = ay/2/ir = 0.7979a-. 

a (quflrtile deviation from the mean) = 0.6745ir = 0.846 JWZ). 

Percentage areas, under normal curve, for successive class 
inteivals measured from the mean: 

Multiples of a\ 34%, 14%, 2%. 

Multiples of s: 26 %, 16 %, 7 %, 2 %. 

Normal surface {x measured in o-*-units y in ir„-units from their 
means), 

z = -rS)]_ 

2x'v/l — -T* 

Goodness of Fit. For a universe of objects falling into n 
mutually exclusive classes with class marks, XiH =1,2,..., n), 
let .p.- be the probability for the ith class. Given a sample of 
N itoms, with items in the ith class [tfi = N), the pioba^ 
bility that_ a random sample of N items gives no better fit, 
expressed in terms of n and x* ("Chi square”), = S(/i — 
Npi)^/ (Npi), is given by a table, portions of which are as follows: 

Probability that a Random Sample Gives no Better Fit 



1 

2 

3 

4 

6 

8 

10 

16 

20 

3 

.607 

.368 

.223 

.136 

.060 

.018 

.007 

.001 

.000 

4 

.801 

.672 

.392 

.261 

.112 

.046 

.019 

.002 

.000 

6 

.910 

.736 

.668 

.406 

.199 

.092 

.040 

.005 

.000 

6 

.063 

.849 

.700 

.549 

.306 

.156 

.076 

.010 

.001 

7 

.986 

.920 

.809 

.677 

.423 

.238 

.125 

.020 

.003 

3 

995 

.960 

.885 

.780 

.640 

.333 

.189 

.036 

.006 

9 

.098 

.981 

.934 

.867 

.647 

.433 

.266 

.069 

.010 

10 

.999 

.991 

.964 

.911 

.740 

.634 

.360 

.091 

.018 

11 

1.000 

.996 

.981 

.947 

.816 

.629 

.440 

.132 

.029 

12 

1,000 

.998 

.991 

.970 

.873 

.713 

.630 

.182 

.046 


8 

10 

12 

14 

16 

18 

20 

26 

30 

■I 

.534 

.360 

.213 

.122 

.067 

.035 

.018 

.003 

.000 

11 

.629 

.440 

.285 

.173 

.100 

.065 

.029 

.005 

.001 

12 

.713 

.530 

.363 

.233 

.141 

.082 

.045 

.009 

.002 

13 

.786 

.616 

.446 

.301 

.191 

.116 

.067 

.016 

.003 

14 

.844 

.694 

.628 

.374 

.249 

.158 

.096 

.023 

.006 

16 

.889 

.762 

.606 

.450 

.313 

.207 

.130 

.035 

.008 

16 

.924 

.820 

.679 

.626 

.382 

.263 

.172 

.050 

.012 

17 

.949 

.867 

.744 

.599 

.463 

,324 

.220 

.070 

.018 

18 

.967 

.904 

.800 

.687 

.524 

.389 

.274 

.096 

.026 

19 

.979 

.932 

.847 

.720 

.693 

,466 

.333 

.125 

.037 

■1 

.987 

.953 

.886 

.784 

.667 

.522 

.306 

.161 

.062 
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MENSTOATION PORMULjE 


Plane Figures Bounded by Straight Lines 
The area of a triangle whose base is b and altitude h 
hb 

~ 2 ' 

The area of a triangle with angles A, B, and C and rades 
opposite a, b, and c, respectively 

= ^ab sm C. 

or = V«(fi - OX'S - b)(s — c), 

where s = J(o + b + c). 

A rectangle with sides a and b has an area - ab. 

The area of a parallelogram with aide b and the peipendiculai 
distance to idle parallel side h 

= ih. 

The area of a parallelogram with sides a and b and the 
included angle 6 

« ob sin $. 

The aorea of a rhombus with diagonals o and d, 

= icd. 


The area of a trapezoid whose parallel sides are a and b and 
altitude h 

= i(o +h)h. 

The area of any quadrilateral with diagonals a and b and the 
angle between them 0 

■= ^ab sin 0. 


The area of a regular polygon with n sides, each of length 1, 


, ,, . 180 
— int* cot —. 

n 


For a r^ular polygon of n sides, each side of length 2, the 
radius of the mscribed circle, 


1 ,180 

■ soot- 

2 n 


The radius of the circumscribed circle. 


1 180 
■ sooseo — 

2 n 
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MENSUKATION FOaMULAE (Continued) 

Area, Hadlus of Inacribed and Circiunscdbed Circles for 
Kegiilor Polygons 

I = length of one side. 


Namo* 

Number 
of sides. 

Area. 

Hadius of 
iuBcrlbed 
circle. 

^ Radius of 
<drcuTDBQribed 
oiroJo. 

Triangle, equilateral 

3 

0.433011* 

0.288671 

0.577367 

Square. 

4 

1.000001* 

0.500001 

0.707101 

Pentagon. 

S 

1.720481* 

0.688191 

0.850657 

Hexagon. 

6 

2.508081* 

0.866021 

1.00001 

Heptagon. 

7 

3.633911* 

1.03831 

1.15232 

Octagon. 

8 

4.328431* 

1.20711 

1.3066! 

Nonagon.. 

9 

6.181821* 

1.37371 

1.46192 

Decagon. 

10 

7.694211* 

1.53881 

1.61802 

UndecagOD. 

11 

9.365641> 

1.70281 

1.77472 

Dodecagon. 

12 

11.190151* 

1.86601 

1.93182 


Radius of circle inscribed in any triangle, whoso sides are 
a, b, and c, where s - }(a + & + c) 


_ Vs(s - g)(s - b)(a - e) 
8 


The radius of the circumscribed circle 


_ a}>c 

^Vs(s - o)(s - b)(s - c) 

The perimeter of a polyj;on inscribed in a circle of radius r, 
where n is the number of sides, 


— 2ur sin^. (ir radians = ISO") 

The area of the Inscribed polygon, 

, . . 2ir 

= ira* sin —. 

n 


The perimeter of a polygon circumscribed about a circle of 
radius r, number of sides n 


= 2w tan 

n 

The area of the circumscribed polygon 

"■ nt* tan—. 

n 

2SS 





















MENSURATION FORMULAE (Continued) 

Plane Flgurea Bounded by Curved Lines 

Tbe circumference of a circle whose radius is r and diameter 
d(d = 2r) 

- 2irr = Td. (tt - 3.141S9) 

The area of a circle 

= TTT* = iird® = .7854d!'. 

The length of an arc of a circle for an arc of B degrees 
~ 180" 

Note. — In this and following similar formulas r denotes the 
codlus of the circle, (OC, Fig. 1). 

For on arc of B radians the length 

- rB. 


s 



o 


Fia 1. 

The length of a chord subtending an angle 0 
- 2r Bin \6. 

The area of a sector where 8 is the angle between the radii 
in degrees 

_ TTt^B 

“300' 

If 8 is the length of the arc, the area of the sector 
sr 

" 2 ' 

The area of a segment where 9 is the angle between the two 
radii in degrees 

TTT’d r* sin 8 
“ 360 “ 2 * 
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MENSUBATION FOaMra,AE (Continued) 

If 8 is in radians the area = — sin 5). 

The area of the segment of a circle 

V )-a-x»+r“ ain-i J 

where r is the radius of the circle and x the perpendicular dis- 
sed'in*ra^ans^°^*^ center. The angle must be expres- 

The area of the ring between two circles of radius r, and r.. 
one of which encloses the other, ' 

=x(ri + ra) (r, —ra). 

The two circles are not necessarily concentric. 

Area of the sector of an annulus. (Fig. 2.)—If anrieG'OH = 

® JO = fi and rs respectively, the area 

trtllJ =30(ri + rj) (ri —rj). 


ei 



If Si=the length of the are GH and Sii=the arc JI and h 
'= HI = Ti — rt, the area GHIJ =4h(3i + 8j). 

The circumference of an ellipse whose semiaxes are a and b 

= 2ir-y - 2 - 1 approximately. 

The area of an ellipse = irab. 

The length of the arc of a parabola, as arc SPQ in Fig. 3, 
where x = PR, and y = QR 

40 ® 

j/* + approximately. 

The area of the section of the parabola PQBS, = —p:y. 
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MENStJUA-TION FORMULAE (Continued) 

Solids Bounded by Planes 

The lateral area of a regular prism = perimeter of a right section 

X the length. . . 

The volume of a regular prism = area of base x the altitude. 
The lateral area of a regular pyramid, slant height I, length of 
one side of base a, and a numlier of sides n, 

The volume of a pyramid = i area of base x altitude. 



Surface and Volume of Regular Polyhedra 

Surface and volume of regular polyhedra in terms of the 
length of one edge 2. 


Name. 

Nature of aurfabe. 

Surfaoo. 

Vohime, 

Tetrahedron... 
Hexahedron or 

4 equilateral triangles 

1.732052* 

0.117862* 

cube 

0 squares. 

6.000002* 

l.d00002» 

Ootahedron... . 

8 equilateral triangles 

3.404102* 

0.471402* 

Dodecahedron . 

Id pentagons. 

20.645782* 

7.663122* 

Icosahedron ... 

20 equilateral triangles 

8.660262* 

2.181702* 


Solids Bounded by Curved Surfaces 
The surface of a sphere of radius r and diameter d(= 2r) 

- 47rr> - 7rd» = 12.57r*. 

The volume of a sphere 

- ivr* - jTTiP = 4,189r*. 

2SS 












MENSUnATION FORMULAE (Continued) 

The area of a lune on the surface of a sphere of radius r, in 
eluded between two great circles whose inclination is 8 radians. 
= 2r*fl. 

The area of a spherical triangle whose angles are A, B, and 
C (radians) on a sphere of radius r 
= (A + B + C - ir)r’‘. 

The area of a spherical polygon of n sides where 8 is the 
sum of its angles in radians 

= [ fl — (ji — 2)5r]r*. 

The area of the curved surface of a snherical segment of 
height h, radius of sphere r 
= rh. 

The volume of a spherical segment, data as above 
= iirh‘ (Sr — h). 

If a = radius of the base of the segment, the volume 

= \nh + 3a»). 

The curved surface of a right cylinder where r = the radius 
of the base and h, the altitude, 

= 27rrlt. 

The volume of a cylinder, data as above, 

= irr%. 

The curved surface of a right cone whose altitude is h and 
radius of base r _ 

= irr V r’ + Is’. 

The volume of a cone, data as above, 

= ^r% = 1.047 r%. 

The curved surface of the frustum of a right cone, radius 
of base Ti, of top ft and altitude h, 

= x(ri + rj) V ft’ + (ri - rj)’. 

The volume of the frustum of a cone, data as above. 

= (ri’ + ri rj + Tj*). 

The oblate spheroid is formed by the rotation of an ellipse 
about its minor axis. If a and b are the major and minor senn- 
respectively, and e the eccentricity, the surface 

= 27rfl^ + TT "logs ^ Q • 
and volume = 
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MENSURATION FORMULAE (Continued) 

The prolate spheroid is formed by the rotation of an ellipag 
about ita major axis (3u), data as above. 

=2-7r6®+2sr—sill ~^e, 
e 


Surface 

volume 


SIMPSON’S RULE FOR IRREGULAR AREAS 

Divide tho area into nn oven number (27n) of panels by 
means of 2>jj.+1 parallel lines, drawn at coii-stant distance )i 
apart; and denote the lengths of the intercepted segments by 

J'n.yi .ystn-i-ysm- '’f Uioso limy be zero. 

The area will then be ^ 

A=^h[(yo+y2mI +dr(yi4'ya+"- 

H-yam-i) +2(y2+y4+...+y2.„-2) ] 

While the formula is exact in many simple cases, ordinarily 
the formula provides only an approximation, for which the 
accuracy increases with an increase in the nunibor of divi¬ 
sions. Simpson’s Rule may be applied to finding volumes, 
if the measures yoiyi-"iy 2 "i tie inter,preted as the areas of 
liarallel plane sections at constant distance Jt apart. 


PRISMOIDAL FORMULA 

As a special case whete m=l, and H, (=2h) is the distance 
between two limiting parallel planes, one has for the volume 
of a solid figure, 

V=*H(So+4Si+S2). 

Here Bq and S 2 are the cross-sectional areas in those limiting 
planes (lower and upper bases, I’ospootivcly), and Sj is the 
cross section of the mid-section. The formula is exact for the 
cone, sphere, oUipsoid, and prismoid. 
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TRIGONOMETRIC FORMULAE 


XRIGONOMETRIC FUNCTIONS IN A RIGHT-ANGLED 
TRIANGLE 


If A, B, and C are the vertices (C the right angle), and a, b, 
and h the sides opposite respectively, 


sine A 


A » 

= sm A = -Ti 


K 


cosine A = cos A 


b 

h' 


tangent A = ton -^ = p cotangent A = cot A = otn A = 

secant A = sec A = ^, cosecant A = esc A = 

exsecant A = exscc A = 

see A — 1 



vorsine A = vers A = 

1 — cos A 

coversine A = covers A = 

1 — sin A 

haversine A = hav A = 

i vers A 


SIGNS AND LIMITS OF VALUE ASSUMED BY 
THE FUNCTIONS 



Quridraat 1. 

Quadrant 11. 

Quadrant III. 

Quadrant IV. 

FunoUon. 

Sign. 

Value. 

Sign. 

Value. 

Sign. 

Value. 




H 

0 to 1 




0 to 1 


1 toO 


HH 



Oto I 

— 


+ 

0 to 1 



0 to <» 

_ 


+ • 


— 

OB to 0 


H 

00 to 0 


0 to OD 

+ 

00 to 0 

— 

0 to “ 



1 to 00 


OB to 1 


1 to 00 

+ 

m to 1 

ooseo... 

H 

00 to 1 

+ 

1 to 00 

. 

CD to 1 


1 to OD 
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TRIGONOMETRIC FORMULAE (Continued) 

VALUE OF THE FUNCTIONS OP VARIOUS 
ANGLES 


0" 30® 45“ 60“ 90“ 180“ 270“ 

sin. 0 i iV2 1 0 _] 

tOB . 1 i 0 -1 0 

tan. 0 W3 1 v'S « 0 » 

cot. CO 1 0 00 0 


sin X 
cos X 
tan X 
cotx 


RELATIONS 

OF THE FUNCTIONS 

1 


cosec X 

Sin X 

1 

1 

secxc 

cos® 

1 sin X 

cot * “cos®" 

sin* X +COS® ® = 1 

1 coax 

1+tan* * =sec* ® 

tan X sin *' 

1+cot* * =ooaec** 


sin a; = VI—cos'®. cos® = VI—sin**. 

tan* =Vsec** —1. sec* = Vtan* * +1. 

cot * = Vcoaec* * — 1. cosec * = Vcot* * + 1. 

sin* =coB (90—®)=ain (180—*). 

cos® =sin (90—®) = -coa (180—*). 

tan® =cot (90-®) =-tan (180-®). 

cot* =tan (90-®) =-cot (180-®). 

X 

coseo X •= cot ^ — cot x- 


FUNCTIONS OF SUMS OF ANGLES 


ain (.x+y) =sin * cos y+cos ® sin y. 
sin (*—1/) =sin ® cos y —cos ® sin jj. 
cos (*+!/)—cos » cos y—sin ® sin j/. 


cos {x—y) =cos * cos jz+ain ® sin 


tan (x+y) = 


tan *-|-tan y 
1—tan * tan y 


V- 


tan (®-y) = 


tan ® —tan y 
1 +tan ® tan y' 
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TRIGONOMXiTRlG FORMULAE (Continued) 
FUNCTIONS OP MULTIPLE ANGLES 


sin = 
cos 2x = 
sin 3a: = 
cos 3a: = 
sin 4a: = 
cos 4a: = 
sin 5a: = 
cos 5x1 = 
sin 6a: = 
cos 6a; = 

tan 2a; = 
cot 2a: = 
tan 3a; = 


2 sin a; cos a;. 

cos’ X —sin’ a: =2 cos’ a:—1 = 1 —2 sin’ x. 

3 sin a:—4 sin’ x. 

4 cos’ X—3 cos X. 

8 cos’ X sin x—4 cos x sin x. 

8 cos’ X—8 cos’ x+1. 

5 sin X— 20 sin’ x+16 sin’ x. 

16 cos’ X—20 cos’ x+5 cos x. 

32 cos’ X sin x—32 cos’ x sin x+6 cos x sin x. 
32 cos’ X—48 cos’ x+18 cos’ x—1. 

2 tan X 
1 — tan’ X' 
cot’ X — 1 
2 cot X 

3 tan X—tan’X 
1—3 tan’ X 


sin ^x 
cos ix 
tan ix 




—coax 


1+coax 


—cos X 1 —cosX sin X 


1+COB X sin X 1 +COS x 


MISCELLANEOUS RELATIONS 

sin X ± sin 1 / = 2 sin I (x±i/).cos J (xTtf). 
cos X + cos y — 2 cos J (x+j/).cos i (x—y). 
cos X — cos 5/ = — 2 sm J (x4-j/).sin ^ (*—y). 

^ , 4 . sin (x±y) „ 4 . . ± sin (x ±y) 

tan X ± tan y = ^^- — • cot x ± cot y = - ^ 


1 + tan X 


1 — tan X 
sin X =b sin y 
cos X + COB y 
sin X ± sin y 
cos X — COB y 
sin X + sin y 
sin X — sin y " 
sin’ X — sin’ y 
cos’ X — COS’ y 
cos’ X — sin’ y 


cos x.coB y 
= tan (45+x) 


cot x + 1 


cot X — 1 
tan J (x±y). 

-cot i (x+y). 

tan I (x+y) 
tan i (x—y)' 

= sin (x+y).sin (x—y). 

= —sin (x+y) sin (x —y). 
= cos (x+y) cos (x—y). 


sin x-sin y 
cot (45—x) 
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TRIGONOMETRIC FOI'MULAE (Continued) 

RELATIONS BETWEE'" SIDES AND ANGLES OP 
any PLAl.E TRIANGLE 
In a triangle with angles A, B, and C and sides opposite o, b, 
and c respectively, 

=diaineter of the circumscribed circle. 


sill A sin /J sin C 

a^=b’‘+c^—2be cos A. 
a =h cos C + e cos B. 

13 + fli 

- Wc - 

, A — B a — b _ C 

tan- 2 -2 • 


sin A=^V 8(a-a) (s-b) (s-c), 


■where s = iia+b+c) ajii r= — °) (s^ b) (g — 


ta4-v 

-4 

4-4 


am 

A 

coa^ 


(a-b) (8 —c). 
be 


8(8 —g) 
be 


(a-6) (s-c). 


_ 

5—a’ 


tan^-^ s(s-^ 

g+b sin A + sin B tanj(A+B) ^ cot j C 
o—l)~sin A — sin B~tan i (A — B) tan J (A—B)* 




sin a sin .S 

d 

•cota+cotp 

Similarly 

Bin a Bin p' 

d 

cot a —cot/S' 
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TRIGONOMETBIC FORMULAE (Continued) 

RELATIONS IN ANY SPHERICAL TRIANGLE 
If A, B and C be the three angles and a, 6, and e the opposite 
sides, 

sin A ain B ain C 
sin a sin h sin c 

cos o = eo3 6 cos c+ain b sin e cos ^‘= y £ L?’coa (e±9) ^ 

cos 0 

where tan 0=tan b cos A. 

cos A = —cos B cos <7+sin B sin C cos a. 

sin ^ A = Jjin (8-i,)8in 
Y sin o sin c 
where s«^(a+6-|-c). 

coaiA = J^^" rf 

T sin 0 sm e 

tan J A =—.— 

am (a—a) 

nfiioro » - ^ /sin (s-a) ain (s-6) ain (s-c) 


i — / cos (S — B) cos (S —C) 
’ * ~ T ain S sin C 
S = i(A + B + C). 


io=y- 


cos S cos (S—A) 
ain B sin C 


tan J a = R cos (S—A) 

T, / —cos S 

■ " “ t cos (S - A )■ c5s'(S~B Tcos (S-C) 


tan 

A-B 

tan 

+ B 

a — b 

tan 2 

cos 2 

LbiI 

2 _ 

cos 2 

, c 

A + S ’ 



a + 6 

■tan 

cos 2 

cot 2 


cos 2 

a-b 

A-B 

tan 

- B 

. a — h 

tan 2 

sm 2 


2 __ 

sm 2 


“ . A + B ' 

cot ^ 


, a + 5 

tan ^ 

sm 2 

oot^ 


am 2 
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ANALYTICAL tiEOMETRY 

The distance between two points xu yi, and xt, y^, — rectanga. 
tar oodrdinates: _ 

d- ±V{Xi- *i)* + Cz/a - 2/i)“ 

For polar coordinates and points ri, Q\, and rj, 6j; 

d ~ ± - Sva COB (0i — Os) 

The area of a triangle whose vertices are xi, yi] xt, j/j, and Si, j/*; 

A = \{xiyi - XiUi + SaZ/a - ^sZ/a + x^yi - Sij/s) 

For polar coordinates and vertices, r\, di', r^, 6i, and rj, Sb: 

A = IKriJ-i sin (0i - ft) + rjra sin (ft - ft) + ran sin (ft - ft)] 

The eauation of a sfraight line where m is the tangent of the 
angle of mclination and c, the distance of intersection with the 
Y axis from.the origin: 

j/ - ms + c 

If a line of inclination m passes through the point si, pi ite 
equation is: 

y-yi = m(s - Si) 

The equation of a line through the points Sj, Vi, and Si, jii is; 
y -Vi _ x - Si 

Vi-Vi'" xt-xi 

If the intercepts on the X and Y axes are o and 6 respectively, 
the equation is: 


If the lenrth of the perpendicular from the origin is p and ita 
angle of incunation 6 the equation is; 

s cos 0 + P sin d - p 

General equation of the straight line: 

Ax + By + 0 - 0 

The equation of a circle whose center is at a, b, and whose 
radius is c: 

(s - a)* + (p - b)» = c* 

If the origin is at the center: 

a® + p* - c> 

The poIar_ equation of a circle with the origin on the oircum" 
ference and its center at point c, a: 

r - 2c cos (0 - a). 

If the origin is not on the circumference, the radius a and the 
center at a point 2, a, the equation becomes: 

o> = r® + P - 2r2 cos (0 - a) 
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ANALYTICAL GEOMETRY (Continued) 

The equation of a parabola with the origin at the vertex, 
where / is the distance from the focus to the vertex: 

l/*=4/a: 

If p is the semi-latus rectum ( =2/) the equation is: 

Tlie polar equation where the pole is at the focus and p the 
sonii-latus rectum is; 


1 — eos 

If the pole is at the vertex and p as above: 

2j) coa $ 

Bin“ ^ 


The equation of the ellipse with the origin at the center and 
semi-axes a and b: 


, V‘‘ 


1 


Polar equation where the pole is at the center: 

- r*=—— 

fls sin^ e+b‘ cos* e 

The equation of the hyperbola with the origin at the center, 
semi-axes a and b: 

a* 6* 


Polar equation, pole 
r* 


at center: 

_ a*6* 

a* sin® s —!)» cos* 0 
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HYPEItBOUC FUNCTIONS 


Definitions Y 



An hyperbolic function 
represents a rqlation Ix;- 
tween the cooi'diriutcs of a 
given portion on the arc 
of a rectangular hyperbola. 

If 0 is the center, A the 
vertex, and P any point of 
the 113 'perbola APB, 

P 


OM = 

MP = ij, 

OA = a.. 



The function a may be Oj 

defined by the following I 

A M X 

ifio. a. 


2 X Area OAP 
“ OA? 

The liypcrbolie sine of u = sinh u = y/a. 
The hyperbolic cosine of u = cosh u = x/a. 


sinh u = 2 ( 6 “ — «“”) = “ + 3 ^ + + 
cosh u = |(e« + «-“) = 1 + ^ + ^ + 


^ 2a' 17u' , 

tunh w = a_.-+— + 

. , , 1 a» 1 ■ 3 a' 

ainh-^a =a - g-y+ 2 ^--g - 


1 ■ 3 • 5 

2 ■ 4'6 


lf! + 

7 ^ 


sinh-i« =log 2a+|.^, -^.^ + 

13-5 
2 • 4 • 6 ■ Cu' 

1 3 J_ 

2 • 4 ■ 4a‘ 

1-SS 

2 • 4 ■ 6'6u» 

tanh-i V, = a + + y +■ y + ... 

sinh a 


coBh-‘ a - log 2a - i ■ i 


(a» < 1), 

(a' > 1). 

(a' > 1). 

(a* < 1). 


tanh a = 


cosh a 


sech a = 


cosh a 
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HYPERBOLIC FUNCTIONS (Continued) 


coth u = T—i— 
tanh u 


csch u = 


1 

sinh u 


Relations of the Functions 

sinh X = —sinh (—i). sech x = seoh (—»). 
cosh X = cosh (—x). csch x = —csch (—*). 

tanh X = —tanh (—x). coth i = —coth (—x). 

sinh X = = tanhx 

1 — tanh* Jx ^'i _ tanh* x 

ooah X = 1 + tonh* jx ^ 1 

1 — tanh* Jx _ tanh* x 

cosh* X — sinh* i = 1. 

tanh X = -y/ l — s ech* x. • sech x = \/l — tanh* x. 
coth X = "v/csch* X + 1. csch x = \/coth® x — 1. 


sinh (ix) = -\/ i(coah x — 1). 
cosh (ix) = \/j(coah x + 1). 

tanh (ix) = (cosh x — 1) -i- sinli x ■= sinh x -i- (cosh x + 1). 
sinh (2x) = 2 sinh x cosh x. 

cosh (2x) = cosh* x + sinh* x = 2 cosh* x — 1 = 1 + 2 sinh* x. 

tanh (2x) = 2 tanh x -s- (1 + tanh* x). 

sinh 3x = 3 sinh x + 4 sinh* x. 

cosh 3x = 4 cosh* x — 3 cosh x. 

tanh 3x = (3 tanh x + tanh’ x) (1 + 3 tanh’ x). 

sinh (x ± y) = sinh x ■ cosh y ± cosh x • sinh y. 

cosh (i ± y) = cosh x ■ cosh y + sinh x • sinh u. 

tanh (i ± j/) = (tanh x ± tanh y) -i- (1 + tanh x ■ tanh y). 

sinh X + sinh j/ = 2 sinh i(x + y) ■ cosh i(x — y). 

sinh X — sinh y = 2 cosh J(x + y) ■ sinh l{x — y). 

cosh X + cosh y = 2 cosh ^(x + y) ■ cosh J(x — y). 

cosh X — cosh y = 2 sinh |(x + y) - sinh |(x — y). 


sinh X + cosh x = 
tanh X ± tanh y = 
coth X ± coth y = 


1 + tanh | x 
1 — tanh Jx 
sinh (x ± y) _ 
cosh X cosh y 
^ sinh (x ± y) 
“ sinh I sinh y 


Inverse Functions 


sinh"* X = log (x + -\/x* + 



dx 


see 


cosh"* \/x’ + !■ 



HYPERBOLIC PCNCTIONS (Continued) 

cosh"' X = log (x + — 1) = r—_ 

J -s/x’ — 1 

sinh"*- 

tanh-i s = i log (1 + a) - i log (1 _ a) = j" 
coth-> a: = ^log (1 + ffi) — ijog (a: - 1) = 
scch”‘ X 


log + ■" 


_ _ r dx 

\S 

^ J 

J ®Vl - X® 

log (1 + 1 

s/ii + 0 

_ _ r dx 

J ®V®* +1 


Relations to Circular Functions 

sinh ix = i ein *. 
coah ix = cos x. 
tanh ix = i tan x. 


ainh x = —i ain ix. 
coah X = cos ix. 
tanh X = —i tan ix. 


If * - log tan + 0 = log (sec B + tan 6), 

0 = the gudermannian of a; = gd x. 


ainh x = tan gd x. 
cosh a; = sec gd x. 


d sinh X = cosh x • dx. 
d cosh X = sinh x • dx. 
d tanh x = sech® x ■ dx. 

d ainh~'- x = — ^ — 

VTTi* 

dx 

Vs® — 1 
dx 

1 - a:®' 


tanh X = sin gd x. 
tanh ^x = tan |gd a:. 

dgd* 

=sech*. 

Differentials 


d coth X = — csch* X ■ dx. 
d Boch X = —secli x • tanh x ■ dx. 
d each X — —csch x ■ coth x • dx. 

dcoth~®a: -- 

xo - 1 


daech~^x = — 
dcsch"®* = — 


dx 


d corf^-i X = 

dtanh~^x = _ __ 

aV®® + 1 

the“tK Steads® functions will be found 


®Vi - ®* 

dx 
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ELLIPTIC FUNCTIONS 

u = FQt, (j,) = 

_ 1 ,. .. . -v/i — fc* sin* 0 
- elliptic integral of the first kind 

„ = dx 


< 1), 


V (1 - a:»)(l ■*- 


0 IB called the amplitude of u or am u. 
k IB called the inodulua. 


k' - VT- = the complementary modulus. 


sin 0 = sn u = a. tan 0 = tn u = 


- s> 


cos <^ = on u = Vi — x\ Ad 
am 0=0. ’ 

on 0 = 1. 

am (—li) = —am u. 

cn (—u) = on M. 

tn (—u) = —tn u. 

an* M + on* u = 1. 

dn*u + fc*8n*w = l. 

dn* u — ft* on* M = 1 — fc* = ](>» 

E(tti, ft) = ^^Vi — ft* sin* d0 

j ’^Vl - ft*®* , 


A<j> = drill = -v/l — ft*!*, 
an 0 = 0 . 
dn 0 = 1 . 
an (—u) = —HU u. 
dn (—li) = dn u. 


where x = sin <^. 


■ the elliptic integral of the accond kind. 
Complete Elliptic Integrals 

if = dti > _ 

Jo Vl — ft* sin 
„ r^/2 ^ — 


ft’ sin* <l> d 0 . 


See tables of values, page 189-191. 
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INTEREST TABLES 
Simple Intehbst 

If P is tlic principal plaeod at interest at a rate i (expressed 
os a decimal), for a period of n j'-ears 
The amount, 

A = P(1 + m) 

Present value, 


1 + ni 


Compound Intebbst 

At interest compounded annually the amount,— 

A = P(1 + f)’> 

At interest compounded q times per year,— 

-■K'+r 

At interest compounded annually the present value,— 

^ “ (1 +»)»“ ^ r+1 

At interest compounded q times per year,— 

The amount of an annuity of 1 per annum,— 

The present value of an annuity,— 

The annuity whose present value is 1,— 

1 1 , ;_ 

at % Sj| (1 _ I,nj 

Compound amount of 1 for fractional periods,—(1 + t)vp 
efl^tir^mtc convertible p times per year equivalent to 

ip = p[(l + O''"’ - 1] 

Amount for year of p deposits of 1/p, p times per year,— i/jp 
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INTEREST TABLES (Continued) 
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INTEREST TABLES (Continued) 


AMOUNT AT COMPOUND INTEREST (1 + ,-)n 

The following tnble givoH the amount after a term of n vnnKi. 
original principal at rnto of intereat i. ®“ ““il 





mil 


S I 1.0irjOD400 

7 

8 

0 I 1.02272632 

10 I 1.02628313 

11 
12 

13 1.03282200 

li 1.03667448 

15 1.03816341 

la 1.04075882 

17 1.04336072 

18 1.04686012 

19 1.04858404 


1.06120660 

1.06383352 

1.06646810 

1.06810927 

1.00170704 


1.06441144 
20 I 1.06707247 

27 1.06974016 

28 1.07241450 

29 1.07500663 


1.07778327 
1.08047773 
1.08317802 
1.08588687 
1.08860160 

1.00132300 
1.00406140 
1.008786.53 
1.09062860 
1.10227732 

1.10503301 
1.10779650 
1.11066608 
1.11334149 
1.11612485 

1.11891516 
1.12171246 
1.12461073 
1.12732802 
1.13014034 


1.02100767 
1.02620187 
1.020.53.‘179 
1.03382362 
1.03813111 

1.04245066 
1.04080023 
1.05110100 
1.05554174 
1.05003983 

1.06435626 
1.00879100 
1.07324430 
1.07771621 
1.08220070 

1.08671080 
1.00124337 
1.00670072 
1.100350.52 
1.10494134 

1.10054526 

1.11410830 


1.11881073 

1.12347244 

1.12816358 

1.1328.5422 

1.13767444 

1.14231434 

1.14707308 

1.15185346 

1.1.5666284 

1.16147223 

1,10631170 

1.17117133 

1.17605121 

1.18096142 
1.18587206 
1.18081310 
1.10577401 
1.20076731 

1.20676040 

1.21078446 

1.21682940 

1.22088630 

1.22608242 


60 I 1.13297171 I 1.23100008 


1.03037761 
1.036.52940 
1.04070704 
1.04501058 

1.05114013 

1.05630683 

1.06167781 

1.00008020 

1.07232113 

1.07768274 

1.08307116 

1.08848051 

1.00302804 

1.00030858 

1.10489.558 

1.11042006 

1.11607210 

1.12155202 

1.12715978 

1.13270558 
1.13846965 
1.14415185 
1.14087201 
1.15662197 

1.10140008 

1.16720708 

1.17304312 

1.17800833 

1.18480288 

1.10072080 

1.10668062 

1.20200303 

1.20807725 

1.21472003 

1.22070424 

1.22680821 

1.23303270 

1.23019780 

1.24530385 

1.25162082 

1.26787892 

1.26416832 

1.27048010 

1.27684161 

1.28322581 


274 


1.02050804 
1.03651440 
1.04155400 
1.04763064 
1.05374182 

1.06088866 

1.00007133 

1.0722DOOS 

1.07854511 

1.08483002 

1.00110483 

1.097.52000 

1.10303222 

1.11037182 

1.11084800 

1.12330306 
1.12091000 
1.13650808 
1.14313771 
1.14080602 

1.15051322 
1,10325055 
1.17004623 
1.17087040 
1.18373557 

1.10064000 
1.10758010 
1.204,57202 
1.21150800 
1.21800034 

1.22.577.523 

1.233025,50 

1.24011705 

1.24735107 

1.26462780 

1.201940.55 

1.20830701 

1.27071220 

1.28410000 

1.29105002 

1.28018.526 
1.30670383 
1.31438602 
1.32205388 
1.32976586 

1.33752283 


1.00760000' 

1.01606026 

1.02206017 

1.03033010 


1.03806673 

1.04586224 

1.06.300613 

1.06169886 

1.00950084 

1.07768266 
1.0B6B6441 
1.00380000 
1.10201046 
1.11027663 

1.11800250 

1.12000211 

1.13644466 

1.14306030 

1.15254000 

1.10118414 

1.10089302 

1.17806722 

1.18760723 

1.10041363 

1.20633663 

1.21442703 

1.22363523 

1.23271176 

1.24196700 

1.26127176 

1.20065630' 

1.27011122 

1.27003706 

1.28023434 

1.20800350 

1.30804.537 

1.31840021 

1.32834800 

1.33831128 

1.34334861 

1.35840123 


1.36864060 































INTESEST TABLES (Continued) 


AMOUNT AT COMPOUND INTEREST (1 + 0" 
(Continued) 


01 

Hate t 

n 

.0026 (i %) 

.004167(A %) 

.00S(i %) 

.005833 (A %) 

.0076(1 %) 

60 

1,13297171 


KK: i. 


1.45205693 

61 

1.13680414 - 

1.23622022 

in'.: 4 ifciisfI 



52 

1.13864305 

1.24137114 


1.35317277 

1.47483301 

5» 

1.14140020 

1.24654352 

1.30257060 

1.36106628 

1.48680426 

64 

1.14434308 

1.26173745 

1.30908346 

1.36000683 

1.49703847 

66 

1.14720484 

1.25606302 


1.370B9170 

1.50820626 

50 

1.15007285 

1.26219033 


1.38502416 

1.61057825 

67 

1.15294804 

1.20744046 

1.32881805 

1.30310346 

1.63007500 

58 

1.15583041 

1.27273050 

1.33546214 

1.40122090 

1.54246740 

5U 

1.16871098 

1.27803354 

1.34213946 

1.40940374 

1.55402583 

60 

1.16161878 

1.28336868 


1.41762526 

1.56668103 

01 

1.16462082 


■ IK i T E! 1 ■ 

1.42580474 

1.67742363 

02 

1.16743213 


■ ■l4hUKif2tKl:l 

1.43421246 

1.58026431 

08 

1.17036071 

ifril’MTvI'l 

■ MtliUlKCMB 

1.44267870 

1.60117873 

04 

1.17327658 


1.37603016 

1.45QDD374 

1.8131825^ 

60 

1.17020977 

1.31031905 

1.38291031 

1.45D457B7 

1.62528130 

00 

1.17916030 

1.31577872 


1.46707138 

1.63747100 

07 

1.18200817 

1.32126113 


1.47653454 

1.04075203 

68 

1.1850S342 

1.32676638 

l.lB* i ri; 

1.48614766 

1.60212517 

00 

1.18801606 

1.33229453 


1.40381102 

1.07450111 

70 

1.19098600 

1.33784580 

1.41783053 

1.50252402 

1.68715055. 

71 

1.10396356 

1.34342016 

1.42491068 


1.600S041S. 

72 

1.19694847 

1.34001774 

1.43204428 

m B.-vm 111 1 1 

1.71255271i 

73 

1.10994084 

1,35463865' 

mxEnmmM 

BlifvJdirl'.Vitfl 

1.725.30686- 

74 

1.20294060 

1.36028208 

1.44640052 

1.53780179 

1.738337,33. 

75 

1.20594804 

1.36505082 

1.45363262 

1.546802S3 

1.75137-186 ■. 

70 

1.20896201 

1.37104220 


1.5558B020 

1.7645]fll7 

77 

1.21196532 

1.37735746 



1.7777..M00, 

78 

1.21501528 

1.38309645 

1.47554022 

1.57409115 

1.70107708. 

70 

1.21805282 

1.38885035 

1.48292306 

1.58327334 

1.8045-IP16 . 

80 

1.22109706 

1.39464627 


1.59250010 

1.81804398 ( 

R1 



BHil tyiriiii t. ia 

■WmTrEK^V 

1.83167931 

R2 

1.22721103 


Bill ihvVL 

B11 i 1 ■ 11; Uli^B 


88 

1.23027910 

1.41210209 

1.51280561 

BHtPJiTfliiliM 


84 

1.23335480 

1.41803605 



1.873.201911 , 

86 



1.52797148 

1.63950235 

li. 88725008 ; 

80 

1.23052928 

B V Id* i 11 

1.53501134 

1.04906612 

l’ 90140536 . 

87 

1.24262811 

1,43583540 

I..54328940 

1.65868507 

1^01600600 1 

88 

1.24573408 

1.44181811 


1.60836134 

ll. 03003330 , 

80 

1.24884901 

1.44782508 

1.55676087 

1.67809344 

1;. 04460865 . 

90 

1.25197114 

1.453S5829 

l..')6e5.54B8 

1.08788232 

' 1-. 05909246 ; 

91 

1.25510100 

1.45991603 

1.67438745 

1.60772830 

i 1'. 97378666 , 

02 

1.25823882 

1.46590002 

1.58225039 

1.70763172 

'1.0SS6800S. 

■mi 

1.20138441 

1.47210735 

1.69017000 

1.717.50290 

, 2.00350346, 

04 

1.26463787 

1.47824113 

1.50813154 

1.72701219 

:2.01B52074. 

OS 

1,20700022 

1.48440047 

1.600n21.5 

1.73708003 

;2^;033ae67ii 

■mi 

1.27086847 

1.40068547 

1.61414271 

1.74782046 

.2.04802123. 

*97 

1.27404504 

1.40679624 

1.62221342 

1.75802211 

2.06428814 

08 

1.27723076 

1.50303289 

1.63a32440 

1.70827724 

■2.07077030 , 

09 

1.28042383 

1,50029553 

1.63847611 

1.77859219 

2.00586858; 

100 

1.28362480 

1.51558426 

1.64666849 

1.78896731 

2:11108384 


27e 















































































INTEREST TABLES (Continued) 

AMOUNT AT COMPOUND INTEREST (1 -i- ,)n 
(Contiaued) 




.10402213 
. iiseoBos 
1.12682603 
1.13809328 
1.14047421 

1.16000890 
1.17267864 
1.18430443 
1.10014748 
1.20810803 

1.22010004 
1.23230104 
1.24471680 
1.25716302 
1.26073403 

1.28243200 
1.20525631 
1.30820888 
1.32120097 
1.33460388 

1.34784802 
1.30132740 

32 1.37404008 

33 1.38860000 

34 1.40267600 

so 1.41000276 

36 1.43076878 

37 1.44507647 

38 1.45062724 

39 1.47412251 

40 1.48886373 

41 1.60376237 
1.61878080 
1.53307770 
1.64031757 

1.65481076 
1.58045885 
1.50026344 
1.61222008 
1.02834834 


. 0112 . 6 ( 11 %) . 012 . 6 ( 11 %) 


1.012.60000 

1.0231.602.6 

1.0.6797070 

1.05004634 

1.00408216 
1.07738318 
1.0908.6047 
1.10448010 
1.11820218 

1.13227083 
1.14042422 
1.10075462 
1.17S20396 
1.1800647.6 

1.2048.‘918 
1.21088055 
1.23513817 
I.25057730 
1.26620001 

1.28203723 

1.29800270 

1.31428848 

1.3.3071709 

1.34736103 

1.36419204 

1.3BI24535 

1.30851002 

1.41.600230 

1.43380221 

1.45161330 

1.40075853 

1.48813051 

1.60673214 

1.62550029 

1.64463687 

1.50394382 

1.68340312 

1.60328678 

1.62332787 

1.64361040 

1.06416471 

1.68400877 

1.70602885 

1.72735421 

1.74804814 

1.77080707 

1.79204308 

1.815.35486 

1.83804870 


1.01125000 
1.022628.60 
1.0.3413111 
1.04570500 

1.0.6752004 
1.00042710 
1.08145821 
1.00362402 
1.10602780 

1.11830058 

1.13005124 

1.14307444 

1.1.6664078 

1.16055180 

1.182700.32 
1.10601480 
1.20040007 
1.22307060 
1.23683011 

1.2.6075062 
1.20482146 
1.27005071 
1.29344003 
1.30709123 

I.32270613 
1.33758657 
1.3.6203442 
1.367851.66 
1.38323080 

1.30880134 

1.4146378.6 

1.43045140 

1.44654308 

1.40281760 

1.47027430 
1.49601613 
1.51274510 
1.62076367 
1.54607341 

1.66437087 
1.58107811 
1.50077334 
1.61777079 
1'. 63697071 

1.05437638 

1.67298710 

1.60180821 

1.71084106 

1.73008801 


_L644031S2 l_ 1.74056150 I 1.S61Q2237 


1.01.600000 
1.03022500 
1.04607838 
1.061303.65 

1.07728400 
1.00344320 
1.10984401 
1. 120402,60 
1.14338008 

I . 160.64083 
1.17794894 
1.10.601817 
1.31355244 
1.23175673 

1.25023207 
’.20S9SS5.6 
1.28802033 
1.30734064 
1.3209.6076 

1.34085601 

1.30706783 

1.3B76G370 

1.40837716 

1.42050281 

1.45004.636 
1.47270063 
1.40480018 
1.51722218 
1.53D0B061 

1.50308022 
1.58652042 
1.01032432 
1.63447018 
1.05890637 

1.08388132 
1.70013064 
1.73477003 
1.70070828 
1.78721025 

1.81401841 
1.84122808 
1.80884712 
1.89087082 
1.02633302 

1.05421.301 

1.08362621 

2.01327010 

2.04347820 

2.07413046 

2.10624242 


I-OITWOOT 

1.03530626 

1.06342411 

1.07186003 

1.00061656 
1.10070236 
1.121)12216 
1.14888176 
1.10808721 

1.18044440 
1.21025077 
1.23143031 
1.25208050 
1.27401682 


1.20722786 

1.31002036 

1.34302811 

1.36053111 

1.30044646 

1.41477820 

1.43063681 

1.48472871 

1.40036146 

1.61644270 

1.54208054' 
1.56008260 
1.6074.5739 
1.02541200 
1.65386762 

1.08280013 

1.71224013 

1.74221340 

1.77270223 

1.80372462 

1.83523070 
1.86740727 
1.00008689 
1.03333841 
1.90717184 

2.00150734 
2.0.3662.530 
2.07220624 
2.10863000 
2.14643010 

2.18207622 

2.22117728 

2.26004780. 

2.20060872 

2.33984170 







INTEBEST TABLES (Continued) 


AMOUNT AT COMPOUND INTEREST (1 + i)" 
(Continued) 


' a 

i 


Hate i 

n 

.01(1 %) 

.01125(1 i%) 

BSB 


■0176(1}®) 

60 

1.64463182 

1.74055150 



K.^T~lil 1 1 1 1 ■! 

Bl 

1.66107814 

1.75923395 


2.13B82106 


52 

1.67768802 

1.78013784 

1.00783872 

2.16887337 



■ u'?f J ; ■ 

1.80926664 

1.93168670 

2.20140647 




1.82961968 

1.95583270 

2.23442757 

2.55167012 

06 


1.85020310 


2.26704308 

2.59652786 

SB 

1.74S80662 I 

1.87101788 


2.30100314 

2.64106706 


HEVPffml 

1.89205684 

ilfi iH 

2.33649250 

2.68820151 

SB 


1.91335250 

JEMlrt { M 

2.37163998 

2.73524503 

60 

1.70870660 

1.03487780 

2.08116676 

2.40711308 

2.78311182 

60 

1.81660670 

1.96664518 

2.10718135 

2.44321078 

2.83181628 

HI 

1.83486367 

1.97865744 

2.13352111 

2.47986807 

2.88137306 

52 

1.85321230 

2.00001733 


2.61706600 

2.D317D709 

«H 

1.87174443 

2.02342765 

2.18710250 

2.55482208 

2.08310354 

64 

1.80046187 

2.04610121 

2.21453241 

2.59314442 

3.03 .'>30785 

66 

1.00036640 

2.06921087 

2.24221407 

2.63204168 

8.08842574 

flfl 

1.92846015 

2.00248049 

2.27024174 

2.671,52221 

3.14247310 

67 

1.94774476 

2.11602900 

2.29861076 

2.71150504 

3.10740847 

68 

1.96722220 

2.13083633 

2.32735251 

2.75226806 

3.25342213 

ee 

1.98680442 

2.16300843 

2.36044442 

2,79355300 

3.31036702 

70 

2.00676337 

2.18825246 

2.38580007 

2.83545529 

3.3B828B27 

71 

2.02683100 

2.21287020 

2.41572372 

2.87798B14 

3.42723331 

79, 

2.04709031 

2.23770508 

2.44592027 

2.92115796 

3.48720090 

7a 

2.06767031 

2.20293994 

2.47640427 

2.06497533 

3.54B23607 

74 

2.08824601 

2.28839801 

2.50745045 

3.00944996 

3.61033020 

78 

2.10012847 

2.31414240 

2.63870368 

1 '^1 

3.67351008 

76 

2.13021975 

2.34017650 

2.57052850 

Bettit 1^1 1 

3.73779742 

77 


2.36650358 

2.60266011 

KHe »(!■ • xl 


76 

2.17303717 

;ii '• i 

2.63510336 



79 

2.10476754 


2.66813327 

3.24203230 

3.B374S592 

BO 

2.21671522 

2.4472740S 

2.70148494 

3.29066270 


81 

2.23888237 

2.47480082 

2.73525360 



82 

2.26127110 

2.60204840 

2.70944417 

iS 

4.14784260 

83 

2.28386390 

2.63080319 

2.80406222 


4.22042984 

84 

2.30672274 

2.66927473 

2.83911300 

3.40258054 

4.20428737 

86 

2.32978007 

2.58806657 

2.87460191 

3.54407838 

4.30043740 

86 

2.35308787 


2.01053444 

3.59815300 

lif5ct '(fpl 

87 

2,37661876 

2.64662662 

2.04601612 

3,65212635 


88 

2.40038404 

2.67640016 

2.98375257 

3.70600723 

4.60287070 

80 

2.42438879 

2.700SO0Q6 

3.02104948 

3.70251084 

4.68342093 

00 

2.44863267 

2.73695780 


3.81894851 

4.70538080 

01 

2.47311900 

2.76774807 


8.87023273 

4.84877490 

92 

2.49785019 

2.79888584 


3.03437622 

4,93362853 

03 

2.62282800 

2.83037331 


3.90339187 

6,01006703 

04 

2.54805608 

2.86221501 

3.21464483 

4.05320276 

6.10781845 


2.57353765 

2.80441492 

3.25482780 

4.11409214 

6.10720324 


2.59027293 


3.20561324 

4.17580352 

5.28816429 





lllrf -Ft 

5.38009090 



2.90320462 


IlsmtQn 

5.47485019 

00 


3.02687807 

3.42064620 

4.30064744 

5.57000923 

100 

1 2.70481383 

3.00003045 

3.40340427 

4.43204666 

5.60816694 


277 














































































































INTEKEST TABLES (Continued) 


AMOtriTT AT COMPOITND INTEREST (1 + i)B 
(Continued) 


X 

Hata i 

n 

.02(2 

.0225 (2i %) 

.926(24 %) 

.0276(21%) 

•03(3%) 

1 

1.02000000 

1.02250000 

1.02500000 

1 1.02750000 


2 

1.0404:0000 

1.04660026 

1.0.5062600 

1.06676626 


3 

1.00120800 

1.06003014 

1.07080003 

1.08478956 

1.09272705 

4 

1,08243216 

1.00308332 

1.10381280 

1.11462120 

1.12660881 

6 

1.10408080 

1.11767700 

1.13140821 

1.14527334 

1.16027407 

0 

1.12610242 

1.14282544 

1.15060342 

1.17070830 


7 

1.14808667 

1.10853001 

1.1886S575 

1 1.20012940 

1.220872R7 

8 

1.17166038 

1.104831U 

1.21840200 

1 1.24238056 

1.2607700^ 

0 

1.10500257 

1.22171484 

1.24880207 

1 1.27064602 

1.30477318 

10 

1,21800442 

1.24020343 

1.28008454 

1.31105103 

1.34391638 

11 

1.343374:31 

1,27731050 

1.31208666 

1.34772144 

1.38423387 

12 

1.26824170 

1.30004900 

1.34488S82 

1.38478378 

1.42576080 

13 

1.20860663 

1.33643611 

1.37851104 

1.42286533 

1.46853371 

14 

1.31047870 

1.36548343 

1.41207382 

1.40199413 

1.61268972 

15 

1.34580834 

1.30620680 

1.44820817 

1.60219896 

1.55766742 

10 

1.37278571 

1.42762146 

1.48450502 

1.54350644 

1.60470644 

17 

1.40024142 

1.45074204 

1.52161820 

1.58505505 

1.65284763 

18 

1.42824826 

1.40268716 

1.55065872 

1.62966073 

1.70243306 

19 

1.43681117 

1.62817037 

1.50805010 

1.07438260 

1.76360006 

20 

1.48604740 

1.56060920 

1.03801044 

1.72042843 

1.80811123 

21 

1.61666034 

1.50562066 

1.07D681S6 

1.76774021 

1.86026457 

22 

1.64597907 

1.03162212 

1.721B7140 

1.81636307 

1.01010341 

23 

1.67080928 

1.06823137 

1.76401068 

1.86630278 

1.07358661 

24 

1.00843726 

1.70678668 

1.80872696 

1.91702610 

2.03279411 

3S 

1.64060509 

1.74414632 

1.8S304410 

1.97036082 

2.09377703 

20 

1.67341811 1 

1.78338062 

1.90029270 

2.02454675 

2.15659127 

27 

1.70688648 

1.82351588 

1.04780002 

2.08022075 

2.22128901 

28 

1.74102421 

1.86454400 

1.90649502 

2.137426B2 

2.28702766 

29 

1.77684460 

1.00640726 

2.04640739 

2.19020606 

2.35666651 

30 

1.81136168 

1.94930344 

2.09756758 

2.25660173 

2.42726247 

31 

1.84768882 

1.90326479 

2.15000677 

2.31805828 

2.60008033 

32 

1.88454060 

2.03810303 

2.20376604 

2.38242138 

2.57508276 

38 

1.02223140 

2.08306034 

2.26885086 

2.44793707 

2.65233624 

34 

1.96067608 

2.13084946 

2.31032213 

1 2.61525026 

2.73190630 

S6 

1.90088065 

2.17879350 

2.37320610 

2.68442581 

2.81386246 

Hft 

2.03088734 

2.22781642 

2.43253632 

2.65540752 

2.B0S27833 

37 

2.08068600 

2.27704220 

2.49334870 

2.72852370 

2.98622668 

3B 

2.12220870 

2.32010600 

2.55568242 

2.80305810 

3.07478348 

30 

2.16474477 

2.S8160200 

2.61057448 

2.88005505 

3.10702068 

40 

2.20803066 

2.43518807 

2.68506384 

2.05087399 

3.28203779 

41 

2.25220046 

2.48008072 

2.75210043 

3.04127062 

3.3S9B0803 

42 

2.20724447 

2.54600628 

2.82060620 

3.12400546 

3.46009680 

43 

2.34318036 

2.60320040 

2.80152008 

3.21064036 

3,58481677 

44 

2.39005314 

2.06186444 

2.06380808 

3.29913847 

3.67145227 

45 

2.43786421 

2.72176030 

3.03760328 

3.38086478 

3.78169584 

46 

2.48661120 

2.78200600 

3.11385086 

S.48308606 

3.80604372 

47 

2.63634362 

2.84501331 

3.19100713 

3.67887093 

4.01180603 

48 

2.68707039 

2.00063061 

3.27148056 

3.07728988 

4.13226188 

40 

2.63881170 

2.97610650 

3,36827680 

3.77841535 

4.26021044 

60 

2.09158803 

3.04204040 

3.43710872 

3.88932177 

4.38300602 
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INTEREST TABLES (Continued) 

AMOUNT AT COMPOUND INTEREST (1 + i)" 
(Contiiiued) 


Rate i 


.02(2 %) 


.0226(2* %) 


.026(2* %) 


.0275(2*%) I .03(3%) 


01 

02 

63 

64 

60 

60 

67 

68 

69 

70 

71 

72 
7.1 
74 

76 

76 

77 

78 

79 

80 

81 

82 

83 

84 

86 


87 


90 

91 

92 

93 

94 


2.69168803 

2.74541979 

2.80032810 

2.85633476 

2.91346144 

2.07173067 

3.03116529 

8.09178859 

3.16362430 

3.21069680 

3.28103079 

3.34006140 

3.41368443 

3.48185612 

3.66149324 

3.62262311 

3.60407367 

3.76887304 

3.84426050 

8.92113561 

3.09955822 

4.07964939 

4.16114038 

4.24436318 

4.32925045 

4.41583646 

4.50416216 

4.59423521 

4.68611091 

4.77984231 

4.87643910 

4.07294704 

5.07240600 

6.17385504 

6.27733214 


6.38287878 
6.49063636 
5.60034708 
88 I 5.71235402 
5.82660110 


6.94313313 

6.06100570 

6.18323670 

6.30600042 

6.43303843 

‘6.66160020 

6.60293318 

6.82679184 

6.96332708 

7.10269423 

7.24464612 


3.04204640 I 

3.11040244 

3.18047852 I 

3.26203920 

3.32621017 

3.40002740 

3.47662602 

3.56474900 

8.63473177 

3.71651324 

3.80013470 

8.88603782 

3.97306407 

4.00246802 

4.16380394 

4.24732588 

4.34280071 

4.44060570 

4.54061030 

4.04268107 

4.74714140 

4.86306208 

4.96316600 

6.07483723 

6.18002107 

5.30677406 

6.42616396 

5.64721003 

5.67203237 

6.79065310 

6.03014630 

0.00367357 

6.20000397 

6.33060406 

6.48214200 

6.62790112 

6.77712092 

6.92060614 

7.08562228 

7.24404063 

7.40796782 

7.57403088 

7.74500621 

7.91933020 

8.00761612 

8.27070921 

8.46000267 

8.06648773 

8.85126871 

0.06041203 

9.26404630 


3.43710872 

3.62303644 

3.01111236 

3.70130016 

3.70302491 

3.88877303 

3.98590236 

4.08564217 

4.18778322 

4.29247780 

4.30978076 

4.6097B449 

4.62252910 

4.73800233 

4.86654464 

4.07705826 

5.10240721 

6.22096730 

6.36071668 

6.49473440 

5.63210286 

6.77200543 

6.01722806 

6.06516876 

0.21678773 

6.37220743 

6.63161261 

6.60480043 

6.66217044 

7.03372470 

7.20956782 

7.38980701 

7.57465219 

7.76891699 

7.96801389 

8.16600424 

8.30068834 

8.S6991065 

8.78416832 

9.00376228 

9,22885633 

9.46067774 

0.09600718 

9.93840880 

10.1860300 

10.4416036 

10.7026439 

10.9702100 

11.2444653 

11.6266760 


3.88232177 

3.08008582 

4.00878647 

4.21160208 

4.32731838 

4.44031004 

4.60859343 

4.60422076 

4.82332107 

4.05506239 

5.00225136 

6.23228827 

6.37617020 

5.52402105 

5.67593162 

5.83201074 

5.90240020 

6.15710130 

6.32651406 

6.5004D310 

6.67025676 

6.86203632 

7.05166706 I 

7.24568791 

7.44484168 ' 

7.64057472 

7,86003802 

8.07608632 

8.298178B0 

8.62637801 

8.70086402 

9.00177751 

9.24932030 

0,60368286 

9.76603414 

10.0335726 

10.3004058 

10.6930070 

10.8843147 

11.1830333 

11.4911832 

11.8071908 

12.1318885 

12.4056164 

12.8083171 

13.1006468 
13.6224608 
13.8043286 
14.2704220 
14.6600242 


U.8137164 I 16.0724223 


4.38390602 
4.61542320 
4.65088590 
4.70041247 
4.03412486 

6.08214650 

5.23401306 

5.30165144 

5.55340098 

5.72000301 

5.89100310 

6.00835120 

0.25040173 

0.43701379 

0.63105120 

6.82008273 
7.03486222 
7.24602SB8 
7.46330654 
7.68720574 

7.91782191 

8.15536667 

8.40001727 

8.66201778 

8.01167832 

0.17892567 
9.4.5429344 
9.73792224 
10.0300599 
10.3300617 

10.6408900 

10.9001173 

11,2889208 

11.6275884 

11.9764101 

12.3357085 

12.7057798 

13.0860532 

13.4795618 

13.8839487 

14,3004671 

14.7294811 

16.1713660 

15.6265065 

16.0063017 

16.5781608 

17,0765056 

17.6877708 

18.1164030 

18.6688660 

19.2186320 
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INTEREST TABLES (Continued) 

AMOUNT AT COMPOUND INTEREST (1 + j)n 
(Continued) 


Rato t 

n I .035(3i %) I .04(4 %) | %) \ .00(6 %) 


1 1 03000000 1.04000000 

2 1.07122500 1.08100000 

3 1.10871788 1.12486400 

4 1.14752300 1.10085850 

6 1.18708031 1.21065200 

e 1.22025533 1.26031002 

7 1.27227020 1.31693178 

8 1.81080004 1.36856005 

0 1.30280786 1.42331181 

10 1.41069876 1.48024428 

11 1.45000072 1,63045406 

12 1.61106860 1.00103222 

13 1.66305606 1.66607361 

14 1.61869462 1.73167645 

16 1.67634883 1.80004861 

16 1.73308604 1.87208126 

17 1.70467SGS 1.04700050 

18 1.86748020 2.02561662 

19 1.02250132 2.10684018 

20 1.08078880 2.10112314 

21 2.05043147 2.27870807 

22 2.13161158 2.36901870 

23 2.20611448 2.46471554 

24 2.28332840 2.60330410 


1.04500000 1.05000000 
1.00202500 1.10250000 
1.14116613 1.15762600 
1.18251860 1.21550625 

1.24018104 1.27628156 
1.30226012 1.34009664 
1.38086183 1.40710042 
1.42210001 1.47745644 
1.48000614 1.66132822 

1.55206042 1.62880403 
1.62286306 1.71033936 
1.60588143 1.70686633 
1.77210610 1.88564014 
1.85104402 1.07003160 

1.93528244 2.07802818 
2.02237016 2.18287450 
2.11337681 2.20201832 
2,20847877 2.40661923 
2.30786031 2.52605020 

2.41171402 2.65320771 
2.52024116 2.78696260 
2,63365201 2.02626072 
2.75216636 3.07152370 
2.87601383 3.22500904 



1.06600000 
1.11302BOO 
1.17424138 
1.23882406 

1.30096001 
1.37S84281 
1.46407910 
1.63403061 
1.61000427 


1.70814446 

1.80200240 

1.90120740 

2.00677300 

2.11600146 


2.23247040 

2.36626270 

2.48480216 

2.62140627 


2.76604001 


2.01775740 

8.07823416 

3.24753703 

3.42615157 

3.61458000 


28 2.36324408 2.66583683 3.00643446 3.38635404 3.81339236 

20 2.44696886 2.77246978 3.14067901' 3.55667260 4.02312803 

27 2.53156711 2.88336868 3.2820006B 3.73345632 4.24440102 

28 2.62017196 2.99870332 3,42960009 3.02012014 4.47764307 

20 2.711S7708 3.11866145 3.58403040 4.11613560 4.72412444 


30 

31 

32 

33 

34 

86 

36 

37 

38 

39 


46 

47 

48 


40 


2.80679370 3.24339761 3.74531813 4,32194238 4.08395120 
2.00603148 3.37313341 3.01386746 4.53803940 6.25806801 
3.00670760 3.60805875 4.08908104 4.76404147 6.54726238 
3.11194236 3.04836110 4.27403018 6.00318854 6.86236181 
3.22086033 3.79431634 4.46636154 5.26334797 0.17424171 


3.33350046 3.04608809 
3.46026611 4.10308255 
3.57102643 4.26808086 
3.60601132 4,43881345 
3.82537171 4.61636600 

3.06025072 4.80102063 
4.09783381 4.00306145 
4.24126709 6.1027839I 
4.38970202 6.4Q049627 
4.54334160 6.61651608 

4.70235855 5.84117668 
4.86604110 6,07482271 
5.03728404 6.31781662 
5.21366808 0.67062824 
6.39606459 0.83334037 

5.68492680 7.10008336 


4.66734781 5.51601637 
4.87737840 6.70181614 
5.09686049 6,08140604 
5.32621921 6.38647729 
6.56589908 6.70476115 

5.81036464 7.03908871 
6.07810094 7.39108816 
e. 35161548 7.76168756 
6.03743818 8.14066603 
6.03612200 8.66716028 

7.24824843 8.08500770 
7.57441061 0.4342681B 
7.91626840 9.90607100 
8.27146667 10.4012606 
8.64367107 1-0.0213331 

9.03203627 11.4673908 


6.51382601 

6.67208638 

7.25006008 

7.04880283 

8.06948609 

8.51330877 

8.08154076 

9.47662660 

0.99667640 

10.5464008 

11.1266641 

11.7386146 

12.3841329 

13.0662602 

13.7838405 

14.5419012 
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INTEREST TABLES (Continued) 

AMOUNT AT COMPOUND INTEREST (1 -f-i)" 
(Contmued) 


n .06(0%) .Qa5(ai%j 

1 1.06000000 1.06000000 
2 1.12360000 1.13422500 

a 1.10101000 1.20794063 

4 1.26247696 1.28640635 

6 1.33822558 1.37008666 

6 1.41851Q11 1.4.5014230 

7 1.60363026 1.56398656 

8 1.69384807 1.65490567 

9 1.68047806 1.70257039 

10 1.79084770 1.87713747 

11 1.89829866 1.90915140 

12 2.01219647 2.12000624 

13 2.13292826 2.26748750 

14 2.26090306 2.41487418 

16 2.39665810 2.57164101 

16 2.54035108 2.73901067 

17 2.69277270 2.91704637 

18 2.86433015 3.1066.5438 

19 3.02659950 3.30868601 

20 3.20713547 3.52364506 

21 3.30966360 3.75268100 

22 3.60353742 3.90660632 

23 8.81974900 4.26038673 

24 4.04893404 4.53306081 

as 4.29187072 4.82700011 

20 4.64038206 5.1414096.5 

27 4.82234694 5,47609702 

28 5.11168670 5.83161733 

20 5.41838700 6.21067245 

80 6.74349117 6.61436616 

31 6.08810064 7.04429096 

.32 6.46338668 7.50217946 


33 6.84058088 7.98082113 


84 7.25102526 8.50916950 


Rate i 


.07<7 %) .075(74) % .08(8 %) 

1.07000000 1.07500000 1.08000000 
1.14400000 1.16662500 1.16640000 
1.22604300 1.24220688 1.25071200 
1.31070601 1.33546014 1.36048896 

1.40256173 1.43662933 1.46932808 
1.60073036 1.64330163 1.68687432 
1.60678148 1.66004914 1.71382427 
1.71818618 1.78347783 1.85003021 
1.83845921 1.01723866 1.90000463 

1.96715136 2.06103156 2.15802500 
2.10486106 2.21560803 2.33163000 
2.25210169 2.38177900 2.61817012 
2.40984500 2 66041307 2.71902373 
2.57853415 2.75244105 2.03719362 

2.75903154 2.05887736 3.17210011 
2.95210375 3.18079315 3.425D4264 
3.16881521 3.41035204 3.70001805 
3.37903228 3.67580400 3.00001050 
3.61652754 3.05148040 4.31670106 

3.86008446 4.24785110 4.06096714 
4.14060237 4.50043093 6.03383372 
4.43040174 4.00692293 5.43654041 
4.74062986 6.27709215 5.87146365 
5.07230005 6.67287400 0.34118070 

5.42743204 6.09833061 0.84847520 
6.80735202 0.55571608 7.39635H21 
6.21386763 7.04739371 7.98800147 
6.64883836 7.57.504824 8.02710C3D 
7.11425705 6.14414436 9.31727400 

7.61225504 8.7.5495610 10.0026560 
8.14511290 9.41157683 10.8070094 
8.71527080 10.1174451 11.7370830 
9.32533975 10.8702535 12.6700490 
9.97811354 11.0019725 13.0001336 


36 7.68603670 0.06225487 10 6765815 12.5088704 

36 8.14726200 9.66130143 11.4239422 13.511.5357 

37 8.63008712 10.2786360 12.2236181 14.5249000 

38 9.15425235 10.0467474 13.0792714 I.*).6142684 

39 9.70350740 11.0682859 13.9948204 10.7853386 


14.7863443 

15.9681718 

17.2456256 

18.6252750 

20.1152977 


40 10.2867179 12.4160745 

41 10.0028610 13.2231104 

42 11.5570327 14.0826221 

43 12.2604546 14.9979026 

44 12.9864819 15.9728621 


14.0744578 18.0442390 
16.0226609 19.3975569 
17.1442568 20.8523737 
18.3443548 22.4163017 
10.6284506 24.0075243 


21.7245215 

23.4624832 

25.3304810 

27.3066404 

20.6560717 


13.7646108 

14.6004875 

15.4660167 

16.3938717 

17.3776040 

18.4201643 


17.0110081 

18.1168105 

10.2944128 

20.5486406 

21.8842053 

23.3066787 


21.0024518 

22.4726234 

24.0467070 

26.7289065 

27.5299300 

29.4570251 


25.9048386 

27.8477016 

29.9362791 

32.1816001 

34.5051126 




31.9204404 

34.4740853 

37.2320122 

40.2105731 

43.4274190 

46.0016126 


aai 







1NTEB13ST TABLES (Continued) 


PBESENT VALUE 1/(1 + i)* 

The follo-wiiiB toblo Rives the value o{ unit amount duo in n years at Tate ol 
interest i, eomnounded annually, 1/(1 + ij" - 


Yeats 

Ratn i 

n 

.0026(t %) - 

D04107(.li %)| 

.oos(; %) 

.00B833(,'a %) 

.0076(j %) 

1 


, 00.686062 

.09502488 

.00420060 

.9926SS8T 

2 

HettlTll zt! t 

.90171840 

.00007460 

.08843463 

.98616708 

3 


.98700345 

.08514870 

.98270220 

.07783333 

4 

Kiis^ i 

,98300651 

.08024752 

.97700301 

,07066417 

6 


.07942457 

.97537007 

.97133088 

,06332020 

6 

HtST? AKtiw : 

.075300.67 

.07051808 

.96670301 

,06616802 

7 

^■Sr >f^ ^ 1 

.07131343 

.06568003 

.90010301 

,04004022 

8 

HkIk iUt «■ ! 

.00728308 

,06088520 

.05453489 

,04197640 

0 

.97777809 

.00320940 

.05010468 

.94809906 

.03496318 

10 

.Q7B34034 

.96027240 

.06134794 

.94340634 

.02800316 

11 


.05629211 

.94001487 

.93802364 

.02100404 

12 

.97048187 1 

.95132824 

.04100684 

.03258347 

.01423816 

13 

.06806171 

,94738082 

.03721024 

.02717495 

.00743241 

14 


.04344978 

.03266640 

.02170779 

.00067733 

16 

.06323949 

.93953606 

.02791688 

.91045182 

.89397264 

la 



.02330037 

.01113086 

.88731705 

17 



.01870084 

.90686272 

.88071231 

IB 



.01413610 

.00060022 

.87415014 

19 

.95366700 

.02403790 

.00958822 

.80537619 

.85704878 

20 

.96128878 

.92020372 

.90800290 

.89018340 

.80118086 

21 

.04801649 

.01038644 

.90060010 

. 88502084 

.86477001 

22 



.89607971 

.87988816 

.84841680 

28 

■IttUIMl] 


.89162100 

.87478624 

.84210014 

24 

.94183606 

.90602642 

.88718007 

.86071102 

.83683140 

26 

.03948634 

,90127013 

.88277181 

.80400802 

.82960083 

26 

.03714348 

.89763042 

.87837901 

.85966338 

.82343368 

27 

.93480646 


.87400066 

. 8.5460782 

.81780380 

2£ 

.03247627 


.86900165 

.84971117 

.81121000 

2Q 

.03014090 

.88040414 

.86533488 

.84478327 

.80518080 

K 

.02783032 

.88272011 

.86102073 

.83088394 

.70018000 


.92551053 

.87006336 

.85674600 

.83601303 

.70323702 


.92320851 

.87641678 

.8S2483S8 

.83017037 

.78733202 

He 

.02090024 

.87178336 

.84824237 

.82536680 

.78147168 

3^ 

L .91800972 

.80810600 

.84402220 

.82060014 

.77666418 

S( 

i .01031802 

.80466306 

.83982314 

.81681026 

.70088008 

31 

i .01403384 

.80097624 

.83564492 

.81107890 

.76414800 

3' 

1 irfi^ s Vil 

.86740373 

.83148748 

.80037610 

.76846051 

a 


.86384004 

.82735073 

.80109853 

.76281440 

8 

yBluu|imj 

.86030311 

.82323455 

.79704007 

.74721032 

4 

9 .90496034 

,84077488 

.81913886 

.79242069 

.74164796 

4 


.84320129 

.81506354 

.78783001 

.73612701 

4 


.83076228 

.81100850 

.78320188 

.73064716 

4 

3 .89819701 

.83027770 

.80697363 

.77871936 

.72520809 

4 

4 .80606712 

.83280770 

.80295884 

.77420316 

.71080062 


'Mmm 

,82036212 

,79890402 

.76971317 

.71445114 



.82691083 

.79498907 

.76624022 

.70913264 


7 .88027090 

.82248381 

.79103390 

.76081116 

.70385374 



IB-t ■(! 

.78709841 


.60861414 

j^K 



.78318250 


.69341353 




.77928007 




2sa 




























































INTEUEST TABLES (Continued) 


PRESENT VAI/UE T/(1 + f)” (Continued) 


§ 

>* 

Rate i 

71 

.0025 (i %) 

.004167 (ft %) 

.005(J %) 

.006833 (ft %) 

.007S(i%) 

50 

.88263467 

.81228786 

.77928807 

.74766070 

.08825165 

51 

.88043340 

.80801730 

.77540902 

.74331470 

.68312819 

r>2 

.87823790 

.80656080 

.77155127 

.73900393 

.67804286 

55 

.87604778 

.80221828 

.76771270 

.73471808 

.67290540 

£4 

.87386312 

.70888067 

.76389324 

. 73045708 

.60798551 

£6 

.87108391 

.70557409 

.76009277 

.72622079 

.06901291 

5H 

.86061013 

.79227364 

.76631122 

.72200007 

.05807733 

57 

.86734178 

.78808610 

.75254847 

.71782178 

.05317849 

5K 

.80517883 

.78671230 

.74880445 

.71305877 

.64831612 

50 

.86302128 

.78246208 

.74507900 

.70061900 

.04348905 

€0 

.86086011 

.77020530 

.74137220 

.70640604 

.63860070 

61 

.85872230 

.77607217 

.73768378 

.7013140-4 

.03394511 

62 

.85658085 

.77275237 

.73401371 

.99724677 

.62922502 

63 

.85444474 

.70954503 

.73036190 

.69320308 

.62454185 

64 

.85231395 

.76035270 

.72672820 

.68018286 

.01980200 

66 

.85018848 

.70317201 

.72311200 

.68518503 

.61537807 

66 

.84806631 

.70000021 

.71951512 

.68121219 

.01060784 

fl7 

.84506343 

.76685200 

.71503544 

.97720150 

.00015170 

68 

.84384382 

.75371219 

.71237357 

.67333372 

.00163040 

60 

.84173047 

.75068470 

.70882943 

.00042872 

,50716070 

70 

.83964037 

.74747030 

.70530201 

.66654037 

.59271633 

71 

.83764650 

.74430870 

.70179394 

.60168663 

.58830306 

79, 

.83646786 

.74128000 

.69830248 

.96784908 

.58302303 

73 

.83337442 

.73820424 

.69482829 

.06403388 

.67957081 

74 

.83129618 

.73514116 

.69137143 

.06024081 

.57520234 

76 

.82022312 

.73200078 

,68793177 

.0464G973 

.57097000 

78 

.82715533 

.72906306 

.68450923 

.04272053 

..•56672052 

77 

.82500250 

.72602704 

.68110371 

.63890300 

.56251060 

78 

.82303401 

.72301537 

.07771513 

.63528723 

.55832320 

70 

.82008246 

.72001631 

.67434342 

.63100288 

.55410701 

80 

.81803512 

,71702770 

.67008847 

. 627030B1) 

.55004170 

81 

.81660280 

.71405248 

.66765022 

.62420810 

.54504710 

82 

.81485575 

.71108900 

.68432858 

.62007754 

.54188297 

83 

.81282360 

.70813002 

.00102340 

.61707792 

..53784011 

84 

.81070870 

.70620060 

.65773479 

.01340017 

.53384627 

80 

.80877476 

.70227454 

.66446248 . 

.00904118 

.52087123 

86 

.80675787 

.00030054 

.85120844 

.00640382 

.52592078 

87 

.80474600 

,69046803 

.64706661 

.50288098 

.52201169 

88 

80273015 

.09350876 

.64474200 

.69930054 

.51812575 

89 

.80073731 

.60009088 

.64153522 

.69501437 

.51426873 

90 

.70874046 

.08782405 

.63834350 

.60245836 

.51044043 


.79674850 

.08497090 

.63516766 

.58902240 

. 6UH6406il 

02 

.79476188 

.08212870 

.63200763 

.58600636 

.50286911 

03 

.70277973 

.67020829 

.82386331 

.58221014 

.49012567 

94 

.70080273 

.67047062 

.62573404 

.57883361 

.49541000 

96 

.78883005 

.67367200 

.62262153 

.57647060 

.49172217 

96 

.78686340 

.07087733 

.61062301 

.57213918 

.48806171 

97 

.78400124 

.00800361 

.61644170 

.56882100 

.48442850 

9fi 

.78204388 

.06632143 

.61337483 

.50662218 

,48962233 

Ofl 

.78000140 

.06266070 

,61092321 

.60224243 

,47724301 

IOC 

.77004379 

.05981100 

,60728078 

.56898171 

.47369033 


28 B 



INTEKEST tables (Continued) 


PRESENT VALUE 1/(1 + i)" (Continued) 


TT 

o 

1 

Rate i 

71 

.01(1%) 

.0U2S(H %) 

.0125(11 %) 

.016(14 %) 

■0175(li %) 

3 

.00000001 

.98887515 

.08765432 

.98522107 

.082800RH 

2 

.06020605 

.97787407 

.07540100 

.97000175 

.00589777 

3 

.97069015 

.96090637 

.00341833 

.06031090 

.04028528 

4 

.06008034 

.95623770 

.06152428 

.94218423 

.03295861 

0 

.05140560 

.94660970 

.93977706 

.02820033 

.91091254 

6 

.04204524 

.93508005 

.92817488 

.91464210 

.00114264 

7 

.03271805 

.92467743 

.91071593 

.D0102D7D 

.88504378 

8 

.02348322 

.01439054 

.00539845 

.88771112 

.87041167 

g 

.91433082 

.00421808 

.89422000 

.87450224 

.86544135 

10 

.00528605 

.89416880 

.83318003 

.8B1B0723 

.84072860 

11 

.80632372 

.88421142 

.87227740 

.84803323 

.82025880 

12 

.88744923 

.87437470 

.80150860 

.83038742 

.81206788 

13 

.87866200 

.86464742 

.85087250 

.82402702 

.70809128 

14 

.86006297 

.86602836 

.84030800 

.81184926 

.78436400 

IB 

.86134947 

.84561029 

.82909318 

.799851.50 

.77087459 

le 

.85282126 

.83011006 

.81974036 

.78803104 

.76761831 

17 

.84437740 

.82680846 

.80962002 

.77638520 

.74458606 

18 

.83601731 

.81761034 

.79963004 

.70491150 

.73177900 

19 

.82773902 

.80861456 

.78975860 

.76300747 

.71019401 

90 

.810B4447 

.79951095 

.78000855 

.74247042 

.7068^68 

*1 

.81143017 

.79002542 

.77037881 

.73140705 

.60466780 

22 

.80399631 

.78182983 

.75086790 

.72068708 

.68272028 

28 

.79544179 

,77313210 

.76147453 

.71003708 

.67007817 

24 

.78760613 

.70453112. 

.74219707 

.69054302 

.06043800 

SB 

.77976844 

.75602683 

.73303414 

.08920583 

.84800632 

26 

.77204796 

.74701618 

.72368434 

.07002052 

.03004070 

27 

.70440392 

.73029800 

.71504020 

.06808674 

.02569479 

28 

.75083557 

.73107348 

.70021863 

.06909925 

.01522820 

20 

.74934215 

,72294040 

,00749078 

.04036887 

.00464097 


.74192292 

.71480780 

.08888807 

.03970243 

.59424754 


.73467716 

.70894487 

.08038387 

.03030781 

.58402718 


.72730411 

.69908002 

,67198407 

.62000292 

.57308247 


.72010307 

.69130287 

.60368797 

.61181508 

.56411053 


.71297334 

.08361223 

.65549420 

.60277407 

.65440836 


.70591420 

.67600716 

.64740177 

.60386608 

.64487311 

3<l 

.60802495 

.86848807 

.63040910 

.68608974 

.53550183 

37 

.69200490 

.06104986 

.03161622 

.57044300 

.52029172 

3tl 

.68616337 

.65360678 

.02371873 

.66702423 

.51724002 

39 

.67836067 

.64642352 

.61601850 

.65963126 

.60634400 

40 

.67165314 

.63023216 

.00841334 

.65126232 

.40960008 

41 

.66600311 


.60090200 

.64311650 

.49100834 

42 

.66841802 


.50348352 

.63608926 

,48260348 

43 

.65189002 

.61813464 

,58615660 

.62718153 

.47426380 

44 

.64544546 

.61125780 

.57802000 

.51030067 

.40010090 

46 


.60445774 

.57177200 

.61171494 

.45800040 

46 

Bimn fi 


.50471307 

.50415205 

.45021170 

47 


.69106355 

.66774219 

.40070212 

.44246850 

43 

.62026041 

.58450784 

.55086049 

.48636170 

.43486848 

40 

.61411921 

.67800628 

.54405670 

.48212976 

.42737934 

BO 

.60803882 

.67167506 

.53733005 

.47600468 

.42002883 


■SBi 


















INTEBEST TABLES (Continued) 


PRESENT VALUE 1/(1 + i)" (Continued) 


X 

>* 

Hate i 

n 

.01(1 %) 

0112B(li %) 

.0125(11 %) 

.015(14 %) [ 

.0176(1} 7.) 

00 

51 

52 

53 
64 

.60803882 
.60201804 
.60006806 
.69015040 
..58431336 

.67167606 

.66521637 

.55802843 

.56271044 

.64666162 

.53733005 
.53070524 
.62415332 
.51768220 
.61120115 

.47500468 

.46708401 

.40106887 

.45425605 

.44764102 

.42002883 
.41280475 
.40670492 
.30872719 
.39180047 

00 

50 

67 

68 
50 

.57862808 
.57280008 
.56712870 
.56151365 
.55595411 

.54048120 
.63446643 
.52852256 
.52204282 
.51082850 

.S0407B02 
.49874461 
.49256727 
.48650504 
.48040070 

.44092800 

.43441182 

.42709194 

.42106604 

.41543641 

.38512070 
.37850585 
.37109592 
.36550796 
.35931003 


.56044902 
.54490962 
.53900368 
.63420097 
.52897126 

.61107887 

.50539310 

.40977077 

.49421090 

.48871288 

.47456700 
.46670874 
.46292222 
.45720713 
.45156250 

.40020507 

.40324726 

.39728704 

.39141669 

.36503221 

.35313025 
.34705676 
.34108772 
.33622135 
. 32945587 

66 

06 

67 

68 
60 

.62373392 
.61854844 
.51341420 
.50833090 
.60329801 

.48327602 
.47789066 
.47258300 
.46732568 
.46212675 

.44508775 

.44048173 

.43504308 

.42987277 

.42436817 

.37093321 

.37431843 

.36878663 

.36333658 

.35790708 

.32378056 
.31822000 
.31274761 
.30736866 
.30208222 

70 

71 

72 

73 

74 

.40831486 

.40338105 

.48840609 

.48365040 

.47887078 

.45608566 
.46190177 
.44087443 
.44100302 
,43608692 

.41012605 

.41305462 

.40884407 

.40376661 

.30881147 

.35297992 

.34746405 

.34233000 

.83727093 

.33223003 

.20688670 

.20178054 

.28076221 

.28183018 

.27608298 

70 

76 

77 

78 

79 

.47412049 

.46943514 

.46478726 

.40018641 

.45502912 

.43212651 
.42731818 
.42256433 
.41786337 
.41321470 

.30388787 

.38002500 

.38422228 

,37047879 

.37470387 

.32737509 
.32253703 
.31777136 
.31307623 
.30844860 

.27221914 

.26753724 

.26293586 

.25841302 

.25306910 

80 

81 

82 

83 

84 

.46111704 

.44065142 

.44222913 

.43785063 

.43351547 

.40861775 
.40407194 
.39057670 
.39513148 
.39073670 

.37016679 

.38550683 

.36108320 

.35662647 

.35222208 

.30389015 
.29939916 
.20407454 
.20061531 
.28632060 

.24960114 

,24530825 

.24108919 

.23094260 

.23286751 

85 

86 

87 

88 
89 

.42922324 
.42407360 
.42070585 
* .41650085 
.41247510 

.38638882 

.38200031 

,37783061 

.37363621 

.36947050 

.34787420 

.34357051 

.33933770 

.33514843 

.33101080 

.28208917 

.27702036 

.27381316 

.26076666 

.26577996 

.22886242 

.22492621 

.22105770 

.21725572 

.21351014 

90 

91 

92 

93 

94 

.40639119 
.40434''71 
.40034427 
.39088046 
.30246500 

.36530910 

.36130448 

.36728503 

.36331020 

.34037976 


.29186218 

.2.5798245 

.25410900 

.26041360 

.24071300 

.20084682 
.20623706 
.20260057 
. 19920450 
.19577837 


,38867020 
.38472297 
.38091383 
.37714241 
.37340832 

.34540297 

.34164041 

.33784861 

.33409010 

.33037340 

.80723691 
.30344287 
.20969660 
.29500070 
.20234242 

.24306660 
.23947487 
,23593583 
.23244909 
.22901389 

.10241118 
.18010100 
.18584053 
.18266310 
.17951165 

100 

.36971121 

.32669806 

.28873320 

.22S62944 

.17642422 


285 





























mTEKEST TABLES (Continued) 
PRESENT VALUE 1/(1 + i)" (Continued) 


T 

Rafce i 

n 

. 02(2 %) 

.0225(21 %) 

.025(24 %) 

.0276(21 %) 

■03(3 %) 

1 

.08039216 

.07790611 

.07560976 

.07323601 


2 

.00116878 

.96647444 

.95181440 

.047188.^3 


3 

.04232233 

.93642732 

.028.60941 

.02183779 


4 

.92384643 

.91484336 

.00696064 

.89716673 

.38848706 

S 

.00573081 

.80471232 

.88385429 

.87315400 


6 

.88707188 

.87602427 

.86220687 

.84078401 

.8ft74nd9^ 

7 

.87056018 

.85576046 

.84120524 

.82704128 


B 

.8a.'t4D037 

.83603836 

.82074657 

.80490636 


0 

.83075527 

.81862161 

.80072836 

.78336385 

.76641673 

10 

.82034830 

.80051013 

.78110840 

.76289791 


11 

.80426304 

.78280400 

.76214478 

.74100310 


12 

.78840318 

.76666748 

.74365.530 

.72213440 


13 

.77303263 

.74881005 

.72642038 

.70280720 


vt 

.76787502 

.73234137 

.70772720 

.08809728 

.66iii7il 

IB 

.74301478 

.71622628 

.69040556 

.66660076 

.6413010.1; 

la 

.72844581 

.70046580 

.67362493 

.64787424 

. 02.110064 

17 

.71410266 

.68606212 

.66710500 

.63053454 

.00601646 

18 

.70016937 

.66007763 

.64116591 

.61365892 

.5R71Q401 

lU 

.68043070 

.66623484 

.82652772 

.69723490 

. 67028603 

ao 

.67207133 

.64081647 

.61027004 

.58126057 

.56367676 

21 

.66077582 

.62671538 

.50538629 

.66560308 

.63754028 

22 

.64683004 

.61202467 

.58030467 

.56055375 

.62180260 

23 

.63416602 

.60043724 

.66660724 

.53681674 

.50069176 

24 

.62172140 

.68024668 

.55287635 

.52147809 

.40103374 

as 

.60063087 

.57334630 

.53938050 

.50752126 

.47700667 

26 

.60767028 

.66072007 

.62623472 

.40303700 

.46309473 

27 

.68680204 

.54830117 

.61330973 

.48071821 

.45018906 

28 

.67437456 

. 63632888 

.50087778 

.46785227 

.43707675 

29 

.66311231 

.624^213 

.48860125 

.46533008 

.42434630 

SO 

.66207089 

.51298008 

.47674269 

.44314421 

.41168676 

SI 

,64124697 

. 60160201 

.48511481 

.43128301 

.39908716 

82 

.63063330 

.49065233 

.45377055 

.41074103 

,38833703 

38 

.52022873 

.47986658 

.44270298 

.40850708 

.37702025 

34 

.61002817 

.46920041 

.43190534 

.39767380 

.30004490 

SB 

.50002761 

.46896960 

.42137107 

.38093314 

.36638340 

36 

.49022316 

.44887002 

.41100372 

.37657727 

.34603248 

37 

.48061093 

.43809268 

.40106706 

.30640866 

.33498294 

38 

.47118719 

.42033270 

.39X28492 

.36668969 

.32622015 

30 

.46104822 

.41938628 

.38174130 

.34714316 

.31676355 

40 

.46289042 

.41004576 

.37243062 

.33786222 

.30056064 

41 

.44401021 

.401000.64 

.36334696 

.32880906 

.29762800 

42 

.48b304i6 

.30277216 

.35448483 

.32000068 

.28806022 

43 

.42076875 

.38412926 

.34683886 

.31144406 

.28064204 

44 

.41840074 

.37687653 

.33740876 

.30310044 

.27237178 

46 

.41019680 

.36740081 

.32917440 

.20490702 

.20443862 



.35932600 

.32114676 

.28710172 

.25073653 



.35141800 

.31331294 

.27941773 

.24025876 


.38663761 

. 34308518 

.30667116 

.27193940 

.24199880 


.37805844 

.33612242 

.29821676 

.26406122 

.23496029 

BO 

.37152788 

.32872608 

,29094221 

.36767783 

.22810708 


38U 








INTEREST TABLES (Continued) 
PRESENT VALUE 1/(1 + i)" (Continued) 


c 

>< 

Rftto t 

n 

.02(2 %) 

.0226(21%) 1 

.026(21 %) 

.0275(2i %) 

.03(3 %) 

RO 

.37162788 

.32872008 

.29064221 

.25757783 

.22810708 

fil 

.36424302 

.32149260 

,28384606 

.25008402 

.22146818 

R2 

.36710100 

.31441810 

.27692298 

.24397471 


M 

. 36000902 

.30740936 

.27016870 

.23744497 

.20876029 

54 

.34323433 

.30073287 

.20367028 

.23100000 

.20267010 

66 

.33650426 

.29411628 

.26716052 

.22400511 

.19676717 

5A 

.32000613 

.28704330 

.26087856 

.21888676 


57 

.32343738 

.23131374 

.24475056 

.21302749 

.18547103 

55 

.31700547 

.27612347 

.23878082 

.20732003 

. 18006064 

69 

.31087791 

.20000940 

.23206508 

.20177716 

.17482608 

60 

.30478227 

.26314856 

.22728359 

.10637070 


51 

.29880014 

.25735801 

.22174000 

.10112007 

. 16478041 

02 

.29294720 

.26109487 

.21633170 

.18000581 

. 15098072 

oa 

.28720314 

.24616036 

.21106541 

.18102765 

. 15632082 

04 

.28157170 

.24078071 

.20590771 

.17618253 

. 16080666 

66 

.27006066 

.23644220 

.20088557 

.17146718 

.14641325 

55 

.27063793 

.23026138 

.10598503 

.16687804 

.14214879 

57 

.26633130 

.22510460 

.19120678 

.16241172 

. 13800853 

6 fl 

.26012873 

.22023912 

.18664223 

.16800403 

. 13398887 

59 

.26502817 

.21530278 

.18199241 

.15383448 

.13008628 

70 

.25002761 

.21066309 

.17765358 

.14971726 

.12020736 

71 

.24612611 

.20601709 

.17322300 

.14571023 

.12261880 

72 

.24031874 

.20148429 

.10890806 

.14181044 

.11904737 

75 

.23500001 

.19706066 

.10487616 

.13801503 

.11557098 

74 

.23008687 

.10271458 

. 16086478 

.13432110 

.11221357 

7b 

.22645771 

.18847301 

.15093140 

.13072622 

.10804621 

75 

.22201737 

.18432657 

.15310380 

.12722747 

. 10677205 

77 

.21760408 

.18027048 

.14036006 

.12382235 

.10269131 

78 

.21330616 

.17030366 

.14672640 

.12050837 

H f M'm'fl 

79 

.20021192 

.17242411 

.14217218 

.11728309 



.20610973 

.10862093 

.13870457 

.11411412 

.09307710 

81 

iTiTiinn 

.10491925 

.13532153 

.11108917 


82 


.10120022 

.13202101 

.10811508 

.06858243 

83 

.19327948 

.16774105 

.12880008 

.10522337 


84 

.18043008 

.15426097 

.12505049 

.10240620 


88 

.18577420 

.16087628 

.12250463 

.09066540 

.08100547 

86 

.18213157 

.14766638 

.11960452 

.09009705 

M l ■ 

87 

.17866036 

.14430836 

.11008733 

.09440100 

.07641198 

88 

.17606018 

.14113286 

.11384130 

.00187633 

.07418639 

89 


.13802724 

.11100468 

.08941638 

. 07202562 

9C 

.16826142 

.13498007 

.10836579 

.08702324 

.06992770 

91 

.10496217 

. 13201903 

.10671290 

.08469415 

.00780106 

OS 

.16172762 

.12011446 

.10313460 

.08212740 

!■ 1 1 


H TTTn 

.12627331 

.10061012 

.08022131 


94 

1 .15644754 

. 12349468 

.00816500 

.07807427 

.06212993 

0 ( 


.12077710 

.0)577073 

.07598469 

.06032032 

0 ( 

) 14041132 

.11811060 

.09343486 

.07395104 

.05856342 

9' 

r .14648169 

.11552029 

.09115596 

,07107181 

.06685760 

g 

3 .14360960 

. 11297828 

.08893204 

.07004656 

.06520164 

9( 

.14070383 

.11040221 

.08076365 

.06817066 

•U53A6366 

10 

1 .13803297 

.10806084 

.08404737 

1 .06034634 

.06203284 
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interest tables (Continued) 


PRESENT VALUE 1/(1 + «)" (Continued) 


i 

n.ato £ 

n 



.045(4.1 %) 

•05(5 %) 

.066(5i %) 


,06818357 

.00153840 

. 95603780 

. 05238006 

.94786730 

2 

,03301070 

.92455621 

.01572!)nr> 

.00702948 

.80845242 

3 

00104271 

.88800630 

.87620660 

.86383760 

.85161360 

4 

.87144223 

.86480410 

.83850134 

.82270247 

.80721674 

5 

.84197317 

.82102711 

.80246105 

.78352617 

.76513436 

0 

.81350064 

.70031453 

.76780574 

.74621640 

.72524683 

7 

.78590000 

.75091781 

.73482846 

.71068133 

.08743681' 

8 

.75941150 

.73000021 

.70318613 

.Q768393G 

.65159887 

g 

.73373097 

.70268074 

.67200443 

.64460802 

.01762926 

10 

.70891881 

.67556417 

.04302708 

.61301325 

.58543068 

11 

.68494571 

.64068093 

.61019874 

.58467029 

.55401050 

12 

.60178330 

.62460705 

.58066380 

. .55683742 

.52508152 

13 

.63940416 

.60057409 

.50427164 

.53032136 

.40856008 

14 

,61778179 

.67747508 

.53067286 

.50506796 

.47256937 

16 

.60880062 

.S5S2e4E0 

.51672044 

.48101710 

.44793306 

16 

.57670591 

.53390818 

.40446032 

.45811162 

.42458109 

17 

.66720378 

.51337325 

,47317630 

.43629060 

. 40244663 

18 

,63836114 

.49362812 

.45280037 

.41652065 

.38146500 

10 

.62016569 

.47464242 

.43330170 

.30573308 

.3011.7900 

10 

.50256588 

.45038605 

.41464286 

.37688048 

.34272896 

21 

.48657090 

.43883360 

.39678743 

.35804230 

.32480158 

22 

.46916063 

.42196639 

.37070080 

.34184987 

.30702587 

23 

.46328563 

.40572633 

.36335013 

.32567131 

.20187267 

24 

.43706713 

.30012147 

.34770347 

.31006701 

.27666666 

26 

.42314609 

.3761I6S0 

.33273000 

.20530277 

.26223370 

20 

.40883767 

.36006923 

.31840248 

.28124073 

.24850275 

27 

.39601224 

.34681667 

.30400137 

.20784832 

.23560450 

28 

,38166434 

.83347747 

.29157009 

.25500364 

.22332181 

29 

.36874816 

.32066141 

.27001502 

.24294032 

.21167044 

80 

.36627841 

.30831867 

.20700002 

.23137746 

,20004403 

3J 

.34423036 

.29640026 

.25550241 

.22035947 

.19018390 

32 

.33268071 

.28505794 

.24440901 

.20980017 

.16020910 

3< 

.32134271 

.27406417 

.29307121 

.10087254 

.17087116 

34 

L .31047605 


.22380680 

.19035480 

.10196321 

SI 

i .20997686 

.25341547 

.21425444 

.18120020 

.15351903 

31 

• .28983272 

.24300872 

.20502817 

.17265741 

.14551024 

3' 

.28003101 

.23426086 

.19619021 

.10443503 

.13793008 

8 

3 .27056194 

.22528543 

.18775044 

.15000530 

.13073041 

3 

9 .20141250 

.21002001 

.17900540 

.14914797 

.12362362 

4 

D .26257247 

.20828004 

.17192870 

,14204568 

.11740314 

4 

.24403137 


.16452507 

.13528100 

.11133047 

4 

Z .23677910 

.19257493 

.15744020 

.12883002 

.10553604 

4 

3 .22780600 


.15006064 

.12270440 

.10003322 

4 

1 .22010231 


.14417276 

.11080133 

,09481822 

4 

6 .21265024 


.13790437 

.11120661 

.08087506 

4 

) .20546787 


.13202332 

.10509068 

.08516966 

4 

7 .10861968 

.16828256 

.12633810 

.10094021 

.08074849 

4 

) .10180645 

.16219476 

.12089771 

.00614211 

.07663885 

4 

9 .18632024 

.14634112 

.11560168 

.09160301 

.07254807 

e 

D .17006337 

.14071262 

.11070966 

.08720373 

.06876652 
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INTEKEST TABLES (Continued) 


PRESENT VALUE 1/(1 + i)" (Continued) 


T 

|h 

Hato t 

n 

•O0<0 %) 

.005(8} %) 

.07(7 %) 

.075(71 %) 

.08(8 %) 

1 

.04839023 

.03806714 

.03457044 

.93023256 

.02502593 

2 

.88999044 

.86165028 

.87343873 

.80633201 

.S5733S82 

3 

.83961028 

.82784900 

.81620788 

.80406057 


4 

.79200366 

.77732300 

.70280521 

.74880053 

. 73fi0298& 

6 

.74725817 

.72088084 

.71208618 

.60655803 

.68058320 

a> 

.70496054 

,68533412 

.86634222 

.64706152 

.63010063 

7 

.66606711 

.64360621 

.62274974 

.00276490 

.58349040 

8 

.62741237 

.00423110 

.58200910 

.50070223 

.54020888 

B 

.69189846 

.66736323 

.64303374 

.52158347 

.50024B97 

10 

.56830478 

.63272604 

.50834020 

.48510303 

.46319340 

11 

.62678763 

.60021224 

.47500280 

.45134310 

.42888280 

12 

.49600936 

.46068285 

.44401196 

.41085413 

.30711370 

13 

.46883002 

.44101676 

.41496445 

.39056198 

mmmnm 

14 

.44230006 

.41410025 

.38781724 

.36331347 

.34046104 

10 

.41726506 

.36882652 

.36244602 

.33706602 

.31624170 

10 

..30364628 

.36509533 

.338734(50 

.31438600 


17 

.37136442 

.34281251 

.31657430 

.20245302 

.27026805 

1H 

.36034370 

.32188060 

.29586302 

.27204032 

til im 

19 

.33051301 

.30224384 

.27650833 

.25308013 

Mr- ^fti 4i M 

20 

.31180473 

.28379703 

.25841000 

.23541315 

.21454821 

21 

.29416640 

.26047608 

.24161309 

.21808897 


22 

.27760510 

.25021228 

.22571317 

.20371067 

.18394051 

28 

.26170726 

.23494111 

.21094688 

.18040830 

.17031528 

24 

.24007855 

.22000108 

.10714602 

.17627740 

.15769934 

20 

.23200863 

.20713801 

.13424018 

.16307006 

.14001700 

20 

.21081003 

.19449570 

.17210540 

.15263866 

.13620170 

27 

.20736795 

.18202516 

.16093037 

.14180643 

. 1261808Z 

28 

.10563014 

.17147002 

.15040221 

.13190068 

.11691372 

29 

.18465674 

.16101316 

.14066282 

.12278761 

.10733752 

80 

.17411013 

.15118607 

.13136712 

.11422103 

.00937733 

81 

.10426484 

.14105875 

.12277301 

.10625212 

.00201605 

82 

.15406740 

.13320460 

.11474113 

.09883018 

.08520005 

88 

.14618622 

.12515925 

.10723470 

.00104343 

.07888893 

34 

.13791153 

.11752042 

.10021034 

.08552877 

.07304531 

80 

.13010522 

.110.34781 

.00366204 

.07056184 

.00763454 

80 

. 12274077 

.10361207 

.08753.546 

.07401083 


37 

.11670318 

.00728017 

.08180884 

.06884720 


8P 

.10023885 

.00135134 

.07645686 

.06404399 


39 

.10305582 

.08577590 

.07145501 

.05957580 


40 

.00722210 

.08054075 

.00678038 

.05641035 

BiMi 

41 

.09171005 

.07562512 

.06241157 

.0515.5288 


42 

.08662740 

.07100950 

.05832857 

.04705617 

..03046411 

43 

.08162062 

.06667550 

.05151268 

.04461030 

I' 1 

44 

.07700908 

.06260610 

.05094643 

.04149804 

.03383411 

46 

.07265007 

.06878515 

.04761340 

.03860283 

.03132788 

46 

.06853781 

.05519733 

.04440850 

.03590961 

■i' " 1 

47 

.06465831 

.05182848 

.04158747 

.03340428 

.02686661 

4C 

.06090840 

.04866524 

.03886670 

.03107375 

.02486908 

49 

.05764566 

.04569506 

.03632410 

.02800582 

.02302603 

60 

.05428836 

.04200616 

.03304776 

.02688913 

,02132123 
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INTEREST TABLES (Continued) 
AMOUNT OF ANNUITY [(1 + /)" - l]/i 


The following table givca the amount of an annuity of unit value per period 
after a term of n periods at rate of intcreat of i per period; usually indicated 
oe (a—I at i). 



Hato % 

wtm 


0Q4167(A%)| 

.006CJ %) 1 

.006833 (fi%) 



I.00000000 



l.OOUOOOOO 

1.00000000 

2 

2.003SOOOO 

•'.jliiiIlluiTllrfll 

iJlAMilililil.l 

2.00583333 

2.00750000 

3 

3.00750026 

3.01261730 

3.0ir>02.')00 

.3.01753403 

3.02266625 

4 

4.01802503 

mmm 

4.03010013 

4.03613631 

4.04622542 

& 

6.02808268 

5.04184004 

5.05026003 

5.06807450 

6.07660461 

6 

0.03702623 


0.076.50188 

C.08S18364 

0.11.163136 

7 

7.06271030 


7.10587030 

7.12300704 

7.1604S35S 

a 

8.07036110 

8.11704397 

8.14140870 

8.15626285 

8.21317071 

9 

0.00062607 


0.18211583 

0.21288340 

9.27477860 

1ft 

10.11*32633 

10.1896080 

10.2380204 

10.2000263 

10.3443304 

11 

11.1386804 

11.2320653 

11.2791066 

11.3206140 

11.4210210 

12 

12.1663828 


12.3355024 

12.3026863 

12.6076804 

12 

18,1967987 

■ KlilK 

13.3072402 

13.4048764 

13.0013033 

14 

14.2297907 


14.4642264 

14.6434206 

14.7P840S7 

15 

16.2653652 

16.4464000 

16.6306476 

16.0282571 

16.8136702 

16 

16.3036286 

16.6008662 

16.6142303 

10.7194210 

10.0322818 

17 

17.8442874 

17.6786463 

17.6973014 


18.0602739 

18 

18.8870481 

18.6618006 

18.7857870 

18.0208841 

10.1047185 

10 

,19.4330173 


10.8797160 


20.8386780 

20 

20.4822013 

20.8113136 

20.0701164 

21.1481040 

21.4012100 

21 

21.6334068 


22.0840110 

22.2714C89 

22.0624031 

22 

22.6872403 

22.9897733 

23.1044311 

23.4013868 

23.8222001 

23 

23.8437084 

24.0866640 

24.3104032 

24.5378030 

26.0009634 

24 

24.7028177 

26.1869205 

25.4310662 

26.081031G 

26.1884706 

25 

25.7645747 

20.2008010 

26.5591160 

20.8308370 

27.3848841 

26 

26.8280802 

27.4004071 


37.0873608 

28.5003707 

27 

27.8960687 

28.6146766 

28.8303701 

20.1500104 

20.8046976 

28 

28.9667088 

20.0383802 

20.0746220 

30.3200666 

31.0282330 

29 

30.0382133 

30.7608687 

81.1243046 

31.4075201 

32.2009446 

80 

31.1133088 



32.6812610 

33.5029018 

i 31 

32.1910021 

33.0178666 

33.4414107 

33.8710023 

34.7641730 

t 3! 

33.2716008 


34.0086237 

36.0004884 

36.0148290 

f 3S 

34.3647488 


35.7810660 


37.2849411 


35.4406366 

30.4448202 

36.9606762 

37.4860591 

38.6046782 

85 

36.6202372 

37.6066827 

38.1453781 


30.8638126 

a( 


.1 

30.3381050 

Mi ;j|eKli V • m 

41.1627161 

81 

lIlM 


40.6327865 

m fttis ‘V ♦ " 

42.461361S 

31 


KlHiutlir il 

41.7364404 


43.7708217 

39 

40.0100267 


42.0441267 

43.C604060 

45.1081704 

ifl 

42.0132041 

43.4283420 

44.1688473 

44.0061236 

40.4404810 

4! 

43.1182371 


46.3700415 

46.1070701 

47.7048303 

42 

44.2200327 

46.7961666 

40.6006307 

47.4303780 


41 

46.3366977 

40.9869787 

47.8306724 

48.7130002 


4A 

46.4400392 

48.1817636 

40.0787703 

40.0072499 

61.0008657 

4£ 

47.8660641 

40.3826100 

60.3241642 

61.2880005 

63.2001121 

41 

48.6840702 



ES J 

54.0897880 

4! 

40.8066017 

W Mi jW". : 



60.0999014 

41 

60.9312084 


64.0978322 

fc St 1 U11 3 

67.6207111 

4E 

62.0686364 


66.3083214 

66.5312901 

68.0621164 

« 

63.1886828 

1 65.4617030 

68.6461630 

67.8610660 

60.3042673 


280 















































































































INTIiREST TABLES (Gontlaued) 

AMOUNT OF ANNUITY [(1 + i)” - 1]// (Continued) 


- lA " 

w 

Rate i 

n 

.0026(i7«) 

,004ia7(A%) 

.00S(i%> 

,006S33(,''a %) 

.0075 (i %) 

60 

61 

62 

63 

54 

53.1686828 

64.3216646 

65.4574680 

56.6961023 

67.7376926 

66.4017630 

56.0028637 

57.0296739 

69.1704460 
60.4109886 

66.0451630 

57.0283888 

59.2180307 

00.5141200 

01.8106916 

67.8010559 

50.1986788 

00.6439038 

61.8070706 

63.2581429 

60.3042573 

61.8472142 

63.3110084 

04.7869014 

60.2717056 

66 

66 

67 

58 

60 

58.8819306 

00.0291413 

61.1702142 

62.3321622 

03.4870026 

61.6087260 

62.0260700 

64.1878004 

66.4553188 

60.7280403 

63.1257750 

04.4414038 

65.7636100 

07.0024280 

68.4278911 

64.0271487 

66.0041404 

67.3801646 

68.7822680 

70.1834070 

67.7688341 

60.2771003 

70.7060786 

72.3270637 

73.8701111 

60 

61 

62 

63 

64 

64.6407126 

65.8063204 

66.0728502 

68.1402824 

60.3106331 

68.0060828 

69.2804415 

70.6781475 

71.8722231 

73.1716907 

60,7700305 

71.1188807 

72.4744761 

73.8368474 

76.2080317 

71.5020016 

73.0105269 
74.43642)6 
75.8706341 
77.3132128 

76.4241300 

70.0808180 

78.5672410 

80.1564050 

81.7670606 

66 

66 

67 

66 

69 

70.4830000 
71.6601194 
72.8392697 
74.0213670 
75.2064213 

74.4766728 

75.7868018 

77.1020700 

78.4230317 

70.7506081 

70.6820618 

77.9649721 

70.3547970 

80.7515710 

82.1553288 

78.7042005 

80.2230044 

81.6016368 

83.1081703 

84.0533180 

83.3708621 

84.9061335 

86.6330045 

88.2833506 

80.0454817 

70 

71 

72 

73 

74 

70,3944374 

77.0884335 

78.7798870 

79.0783366 

81.1702763 

81.0829920 

82.4208334 

83.7642630 

85.1132763 

80.4679160 

83.6661056 
84.9839300 
80.4088667 
87.8409000 
80.2801046 

86.1471290 

87.04906.39 

80.16094,36 

90.0810401 

92.2100210 

01.0200720 

03.3072234 

95.0070270 

06.7105803 

9S.444U771 

75 

76 

77 

78 
70 1 

82.3702170 

83.5861061 

84.7041280 

86.0061133 

87.2211286 

87.8281980 
80.1941488 
00.5657011 
01.0431486 
93.3262460 

90.7286050 

92.1801375 

93.6410382 

05.1092434 

90.5847890 

93.7479137 
95.2047705 
00.86O0B27 
, 08.4156241) 

1 90.9807100 

100.133314 
101.034680 
103 090109 
106.476043 
107.26802L 

80 

61 

82 

83 

84 

88.4301814 

89.6602703 

00.8844300 

02.1110411 

93.3410202 

04.7161044 
96.1097606 
97.6102079 
93.0106004 
100.328063 

98.0677130 1 

09.5580521 

101.055842 

102.561122 

104.073927 

101.672089 
103.165498 1 
104.707207 
106.378440 
107.098981 

100.072631 

110.890575 

112.722254 

114.507G71 

110.426928 

85 

80 

87 

88 
89 

94.6762780 
96.8117132 
97.0512426 
98.2038706 
99.6390053 

101.746089 
103.170633 
104.0005U 
100.03G340 
107.478164 

105.594207 

107.122268 

108.057880 

110.201169 

111.762175 

109.028975 

111.268177 

112.017343 

114,670229 

110.244600 

118.300130 

120.187381 

122.088787 

124.004463 

126.934486 

00 

01 

02 

93 

04 

100.788464 

102.040426 

103.205626 

104.663766 

106.816160 

108.925990 

110.379848 

111.830764 

113.306703 

114.777871 

113.310936 

114.877490 

110.451678 

118.034137 

119.624308 

117.022084 

11D.61060G 

121.308204 

123.016920 

124.733619 

127.878996 
129.838087 
131.811873 
133.800402 
136.803906 

05 

06 

97 

oe 

9S 

107.079688 
108.347387 
100.018255 

1 110.892301 

1 112.109632 

110.260112 

117.740612 

119.231098 

120.727804 

122.230027 

121.222430 
122.828642 
124.442084 
12C.064808 
127.606222 

126.401131 
128.198821 
129.040647 
131.704070 
133.472947 

137.322496 

130.860164 

141.906086 

143.909.373 

140.049143 

IM 

) 113.449065 

123.740222 

129.333098 

136.261639 

148.144612 
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INTEREST TABLE'S (Continued) 


AMOUNT OF ANNUITY [(1 + i)” - l]/i (Continued) 



Rate i 

m 


.01125(11 %) 


.016(11%) 

.0175(15%) 

1 

1.00000000 

1.00000000 

l.OOOOQOOO 

1.00000000 

1.00000000 

2 

2.01000000 

2.01126000 

2.01250000 

2.01500000 

2.01750000 

3 

3. OW10000 

3.03387066 


3.04622600 

3.05280026 

4 

4.00040100 

4.00800707 


4.00000338 

4.10623036 

5 

6.10100601 

6.11377270 

5.12057229 

5.15220093 

6.17808939 

0 

6.15201500 

6.17130270 

■tfk MIIlfi'tE 

0.22066093 

0.20870690 

7 

7.21353621 

7.24072080 


7.32299410 

7.37840831 

8 

8.28667060 

8.32218807 


8.43283011 

8.60753045 

9 

0.36862737 

0.41581209 


0.66033169 

0.66041224 

10 

10.4022126 

10.6217406 


10.7027217 

10.8253906 

11 

11.6668347 

11.0401102 


11.8032025 

12.0148439 

12 

12.0626030 

12.7710014 

12.8603614 

13.0412114 

13.2261937 

. 13 

13.8093280 

13.9147358 

14.0211159 

14.2308206 

14.4605430 

14 

14.9474213 

16.0712766 

16.1963790 

16.4003820 

16.7005320 

1 ft 

16.0908966 

16.2408286 

16.3863346 

10.6821378 

16.0844493 

la 

17.2678646 

17.4236378 


17.9323698 

18.2816772 

ma 

18.4304431 

.18.6195526 

18.8110634 

11). 2013654 

19.0010066 

16 

19.6147476 

19.8200226 

20.0401915 

20.4893767 

20.0440347 

19 

20.8108060 

21.0620991 

21.2967689 

21.7907164 

22.3111658 

20 

22.0100040 

22.2880352 


23.1230071 

23.7016112 

■Ti 

23.2391040 

23.6306667 


24.4706221 

26.1163894 


24.4715800 

24.8045072 


25.8375709 

26.6650262 

HTu 

25.7163018 

20.0836579 


27.22.61436 

28.0206649 

K 

26.0734049 

27.3709979 


28.6335206 

20.6110164 

HI 

28.2431906 

28.0840891 

29.1354351 

30.0630236 

31.0274502 


29.5256315 

30.0076963 


31.5139600 

32.6704397 


30.8208878 

31.3452818 


32.080G786 

34.1404224 

28 

33.1290907 

32.6970102 

33.2793843 

34.4814787 

36.7378798 

29 

33.4503877 

34.0067678 


36.0987009 

37.3632927 

30 

34.7848915 

35.4490077 


37,6380814 

30.0171603 

SI 

36.1327404 

30.8478090 


30.1017016 

40.6000504 

82 

37.4040070 

38.2023400 


40.6882880 

42.4121990 

88 

38.8G00086 

30.0027983 

40.6385712 

42.2980123 

44.1544180 

34 

40.2676980 

41.1303423 

42,0453033 

43.9330015 

46.0271168 

»it 

41.6602750 


43.6708606 

46.6020870 

47.7308398 

88 

43.0708784 


45.1155055 

47.2769092 

40.5601295 

37 

44.5076471 

45.,6773503 

46.6704403 

48.0851087 

61.4336308 

38 

46.9627236 

47.0900956 

48,2620424 

60.7108864 

63.3330236 

39 

47.4122508 

48.0198691 

49,8662202 

62.4806837 

66.2669621 

40 

48.8863734 

60.1068325 

61.4805571 

54.267S039 

57.2341339 

41 

60.3752371 

61.7312003 


50.0810123 

60.2367812 

42 

61.8789805 

63.3131864 

1 84.7973412 

67.9231410 

01.2723665 

43 

63.3077794 

64.9129688 


69.7910881 

03.3446228 

44 

54.0317672 

66.6307206 

68.1883309 

01.0888679 

66.4531537' 

45 

60.4810747 

68.1067003 

59.9166911 

63.6142010 

67.6085830 

46 

68.0468865 

69.82V0767 

61.6640372 

66.5684140 

00.7815601 

47 

59.6268443 

61,4040628 

63.4364462 

07.6519402 

72.0027304 

48 

01.2220078 


05.2283882 

60.5652103 

74.2627843 

4U 

62.8348338 


67.0437431 

71.6086076 

76.5623830 

50 

64.4631822 


08.8617899 

73.0828280 

78.0022247 
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INTEREST TABLES (Continued) 


AMOUNT OF ANNUITY [(1 + 1 )” - l]/f (Continued) 


u 

eS 

V 

Kate i 

n 

.01(1%) 

01126(11%) 

.0126(11%) 


.0175(11%) 

50 

51 

52 

63 

64 

G4.4031822 
66.1078140 
07.7088021 
09.4406811 
71.1410409 

66.6208000 

68.3703515 

70.1465856 

71.0347233 

73.7430800 

08.8817806 

70.7428123 

72.0270074 

74.6346361 

70.4600228 

73.6828280 

75.7880706 

77.0248915 

80.0037649 

82.2961714 

78.0022247 

81.2830136 
83.7064603 
86.1703120 
88.6782026 

55 

60 

67 

68 
50 

72.8S24673 

74.6800819 

76,3267917 
78.0066697 
79.8709003 

76.6736088 

77.4238110 

79.2048208 

61.1868660 
83.1002402 

78.4224566 

80.4027303 

82.4077706 

84.4378076 

80.4838410 


91.2301026 

93.8266904 

06.4086675 

09.1668500 

101.802104 

eo 

61 

62 

03 

04 

81.0000699 

83.4803060 

85.3212302 

87.1744426 

60.0461860 

85.0361270 

86.0017722 

88.0704207 

90.0713470 

62.6647746 

88.5746078 

90.0810801 

02.8162102 

94.0764003 

07.1025028 

06.2146617 

08.0578715 

101.137740 

103.664806 

100.200028 

104.676216 

107.607032 

110.388406 

113.320202 

110.303300 

05 

60 

67 

68 
60 

00.9360488 

92.84G0163 

04.7744756 

90.7232202 

08.0804424 

66.0409066 

67.1101707 

60.2026062 

101.318600 

103.458532 

90.3771263 

101.616330 

103.889581 

106.188201 

108.515563 

108.802772 

111.434814 

114.106336 

116.817931 

110.570200 

119.338614 

122.427039 

125.569513 

128.700979 

132.029401 

70 

71 

72 

73 

74 

100.676337 

102.083100 

104.700931 

106.787031 

108.824601 

106.922440 
107.810692 
110.023668 
112.261328 
114.624268 

110.871608 

118.267808 

115.673621 

118.116542 

120.506036 

122.3^3753 

125.100206 

128.077107 
130.008356 
183.903331 

135.S307BS 
138.000047 
142.126280 
145.613400 
140.161726 

75 

76 

77 

78 

79 

110.912847 

113.021075 

115.152105 

117.303717 

119.470764 

116.81206G 

110.126808 

121.400085 

123.833488 

120.220G16 

123.103486 

126.642280 

128.212809 

130.815409 

133.460602 

130.972781 
140.027372 
143.127783 
140.274700 
140.408820 

162.772058 

150,445607 

100.183364 

163.980573 

167,866338 

80 

81 

82 

83 

84 

121.G71622 

123.888237 

120.127110 

128.388300 

130.672274 

128.640666 

131.003040 

133.568746 

136.071306 

138.002108 

136.118796 
138.820280 
141.565534 
144.824078 
147.12DD40 

162.710852 
15G.001516 
150.341538 
102.731001 
100.172030 

171.7B3S24 
176.800210 
179.878720 
184.024663 
188.244002 

8S 

80 

87 

88 
89 

132.978097 

135.308787 

137.601876 

140.038404 

142.438870 

141.161473 

143.749539 

146.306722 

149.013347 

161.080747 

149.608163 
162.842755 
165.763280 
168.700200 
161.683058 

169.695226 
173.210204 
176.808357 
180.490482 
184.167390 

192.639280 

196.908717 

201.354620 

206.878328 

210.481190 

00 

01 

02 

93 

04 

144.863207 

147.311000 

149.785010 

152.282800 

154.806608 

154.396257 
157.133215 
1J59.900964 
102.609849 
106.630223 

164.705008 

107.703820 

170.860808 

173,096629 

177.171887 

187.920000 
101.748840 
195.625082 
109.660468 
203.652850 

216.164017 

219.029998 

224.778773 

229.712401 

234.732360 

or 

oc 

O': 

0 { 

9« 

167.363755 

160.927203 

102.620605 

166.161831 

167.803340 

108.302438 

171.286863 

174.213830 

177.173735 

1S0.1B0040 

180.380232 

183.041066 

180.930573 

100.273280 

193.061090 

207.G0G142 
211.720235 
216.806038 
220.134479 
224.430406 

239.840185 
245.037388 
250.325642 
256.700239 
201.181090 

10 

) 170.481383 

183.103818 

197.072342 

228.803043 

268.761768 
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INTEUEST TABLES (Cuntlmied) 


AMOUNT OF ANNUITY [(1 + i)" - l\/i (Continued) 



.025(24- %) .0275(21 %) 



1 l.OOOOOOOO 

2 2.02000000 

3 3 00040000 

4 4.12150800 

5 5.20404010 

6 0.30812000 

7 7.43428338 

8 8.68203005 

0 9.75462843 


10.0407210 

12.1087154 

13.4120807 

14.6803316 

16.0730382 

17.2634100 

18.6392863 

20.0120710 

21.4123124 

22.8406686 

24.2073608 
26.7833172 
27.2080836 
28.8440632 
30.4218626 

32.0302007 

33.0700057 

35.3443238 

37.0512103 

38.7922345 

40.6680702 

42.3704408 

44.2270206 

40.1116702 

48.0338010 

40.9044776 
61.0943672 
54.0842646 
66.1140306 
68.2372384 

00.4010832 

62.6100228 

64.8622233 

07.1604678 

00.6026571 

71.8027103 
74.3305645 
70.8171758 
70.3536193 
81.0405807 


I. OOOOQQOO 
2.02250000 
3.06800626 
4.13703030 

6.23011971 
6.34770740 
7.40002284 
8.66016186 
0,85300300 

II. 0757078 
12.3240113 
13.6022218 
14.0082718 
10.2487079 

17.6001013 
10.0053081 
20.4330100 I 
21.8927626 
23.3853407 | 

24.0115200 

26.4720202 

28.0076400 

20.0001720 

31.8674034 

33.0731700 

34.8173163 

30.6007060 

38.4242218 

40.2887606 

42.1052640 
44.1440576 
46.1370123 
48.1760153 
60.2509756 

52.3008261 

54.6600180 

50.7074351 

50.0763774 

61.4046733 

63.7861702 

66.2213652 

68.7113450 

71.2673612 

73.8006416 

76.622.5060 

70.2442624 

82.0272583 

84.8728716 

87.7825113 


I. QOOOOOOO 
2,02600000 
3.07502500 
4.15251563 

6.2S032862 
6-38773673 I 
7.54743015 
8.73611500 
0.0S451880 

II. 2033818 
12.4834663 
13.7055530 
16.1404418 
10.6180528 

17.0310267 

10.3802248 

20.8047304 

22.3863487 

23.0460074 

26.6440576 
27.1832741 i 
28.8028559 ! 
30.6844273 
32.3400380 

34.1577030 I 
36.0117080 ' 
37.9120007 , 
30.8508008 
41.8562058 | 

43.9027032 i 
46.0002707 ' 
48.1502775 
50.3540344 
62.8128853 

54.0282074 

67.3014126 

69.7330470 

02.2272960 

64.7820701 

67.4026536 

70.0876174 

72.8308078 

76.0608030 

78.5523231 

81.5161312 

84.6540344 

87.6678863 

00.8506824 

04.1310720 


1.00000000 
2.02750000 
3.0832r]025 
4.16804580 

5.28200706 

6.42794040 

7.60470876 

8.81383826 

10,0562188 

11.3327648 

12.6444160 

13.9021373 

16.3760211 

16.7007804 

18.2617806 

19.7630706 

21.3074880 

22.8034449 

24.6230146 

26.1073975 
27.0178250 
20.0866661 
31.6019102 
33.3082220 

35.2868481 

37.2562080 

39.2807547 

41.3600754 

43.4084022 

45.0946083 i 
47.0612100 
60.2008083 
52.0522897 
55.1002277 

57,6154830 
00.1999097 
02.8554072 
06.583030Q 
68.3874890 

71.2081450 

74.2280190 

77.2602806 

80.3941060 

83.6060353 

86.0041738 

90.2040386 

93.7771246 

07.3660056 

101.033285 


1.00000000 
2.03000000 
3.00000000 
4.18362700 

5.30013681 
6.46840088 
7.60240218 
8.80233005 
10.1501061 

11.4038703 
12.8077067 
14.1020206 
15.0177904 
17.0803242 

18.6089139 
20.1668813 
21.7015877 
23.4144354 
25.1168684 

26.8703746 

28.0704857 

30.5307803 

32.4628837 

34.4204702 

36.4.502043 
38.5630423 
40.7000335 
42.0300225 
45.2L88502 

47,5764157 

60.0020782 

52.5027565 

66.0778413 

67.7301706 

60.4620618 

63.2750443 

60.1742226 

69.1694493 

72.2342328 

75.4012607 

78.6032975 

82.0231906 

85.4838023 

80.04S4091 

02.7l080l4f 
06.5014672; 
100.396601) 
104.4088061 
108.540648 


00.7576178 07.4843488 104.811701 
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INTEREST TABLES (Continued) 


AMOUNT OF ANNUITY [(1 + i)’^ - I]// (Continued) 


T 

V 

>* 

Hate * 




.026(2} %) 

.0275(2} %) 

03(3%) 

60 

84.6704015 

00.7670178 

07.4843488 

104.SI 1701 

112.7RARA7 

51 

87.2700805 

93.7006042 

100.021458 


117. ISOTTS 

52 

90.0104093 

06.0101566 

104.444494 

112.683108 

121.690107 

53 

92.8167370 

100.090036 

108.055000 

116.781804 

126.347082 

54 

05.6730722 

103.342074 

111.750090 


131.137495 

66 

98.5805337 

100.067885 

115.550921 

125.320714 

136.071020 

56 

101.558264 

110.067912 

110.430694 

120.767034 

141.163768 

67 

104.689430 

113.544440 

123.425687 

134.335627 

146.388381 

68 

107.081218 

117.0Q0190 

127.511320 

139.029857 

151.780033 

50 

110.834843 

120.733022 

131.699112 

143.863178 

157.333434 

60 

114.061539 

124.460435 

135.691500 

148.809140 

163.053437 

61 

117.332570 

126.250670 

140.391380 

153.001302 

168.045040 

62 

120.079222 

132.130208 

144.001104 

159.133080 

175.013391 

63 

124,002800 

136.109272 

149.523603 

104.509856 

181.263793 

64 

127.674662 

140.171731 

154.201786 

170.033877 

187.701707 

60 

131.120166 

144.326596 

159.118330 

175.709800 

194.332758 

66 

134.748670 

148.572921 

164.096289 

181.541820 

201.162741 

67 

138.443652 

152.915811 

169.198090 

187.5.34229 

308.107623 

as 

142.212625 

157,356417 

174.428663 

193.6D1420 

216.443551 

60 

146.050770 

101.390937 

179.789380 

200.017034 

222.006858 

TO 

149.977911 

106.530618 

185.284114 

206.518427 

230.604064 

71 

153.077409 

171.280769 

100-016217 

213.197084 

238.511880 

72 

158.057019 

170.140711 

190.089122 

220.000021 

246.007242 

72 

162.218169 

161.103877 

202.606361 

227.112288 

255.067250 

74 

160.462522 

180.178714 

206.671509 

234.367870 

203.710277 

76 

170.791778 

191.367736 

214.888207 

241.802717 

272.030856 

7B 

175.20760B 

196.673509 

231.200504 

249.452202 

281.809781 

77 

170.711760 

202.098603 

227.792017 

257..312230 

201.204075 

72 

184.305906 

207.045883 

234.480818 

205.3B831G 

301.001097 

vu 

188.002116 

213.317916 

241.343988 

273.086495 

311.032007 

BO 

193.771958 

219.117669 

248.382713 

282.212873 

321.303010 

R1 

198.047397 

226.047714 

255.592280 

Wr iimr 1 i t- ’M 

332.003000 

82 

203.020346 

231.111268 

202.982087 

w- {tSllf 11 S 

342,964026 

R2 

208.092762 

237.311292 

270.556640 


354.252047 

84 

213.806807 

243.650796 

278.320656 

318.728514 

305.880536 

86 

219.143939 

250.132939 

280.278570 


377.866952 

HP 

224.526818 

256.700930 

294,435534 

338.527121 

300.192660 

87 

230.017864 


302.796422 


402.808440 

fif 

236.617701 


311.366333 


415.085303 

89 

241.330063 

277.563179 

320.130491 

370.313938 

420.464056 

60 

247.156666 

284.798126 

829.154263 

381.407572 

443.348904 

0 ] 

263.099789 

202.206083 

338.383110 

302.988755 

457.049371 

02 

269.101786 

299.780720 

347.842687 

404.705946 

472.378852 

92 

266.345021 

307.526786 

357.538755 

410.027834 

487.650217 

04 

271.051921 

315.445117 

367.477223 

420.303350 

503.170724 

9E 

278.0849B0 

823.642632 

377.664154 

442.201067 

619.272020 

9i 

284.040659 

331.622341 

388.105766 

455.362213 

636.850180 

0 ' 

291.339502 

340.288344 

398.806402 

408.884673 

652.925002 

91 

298.106384 

348.944831 

409.778612 

482.779002 

570.513483 

OC 

305.129712 

367.700090 

421.023077 

497.065424 

688.528887 

101 

) 312.232306 

300.840602 

432.648664 

611.724449 

507.287733 
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INTEBiGST TABLES (Continued) 


AMOUNT OF ANNUITY f(l + Q" - l]/z (Continued) 


TT" 

ei 

iS 

n.(ktc t 

n 

.0311(31 %) 

.04(4%) 

.045(4}%) 

.05(6 %) 

.056(8}%) 

1 

1.00000000 

1.00000000 

1.00000000 

1.00000000 

1.00000000 

2 

2.03500000 

2.04000000 

2.U4600000 

2.06000000 

2.05600000 

a 

3,10022600 

3.12100000 

3.13702500 

3.15250000 

3.10802600 

4 

4.21494288 

4.24046400 

4.27810113 

4.31012500 

4.34220038 

5 

6 ..30240688 

5.41032260 

5.47070073 

5.62603125 

6.68100103 

6 

0.06016218 

0.03297646 

0.71080100 

6.80191281 

0.88806103 

7 

7.77040761 

7.89820448 

8.01015170 

8.14200846 

8.20080384 

8 

0.05168677 

0.21422020 

9.380013()2 

9.64010888 

9.72167300 

0 

10.3684068 

10.6827063 

10.8021142 

11.02G5643 

11.2502605 

10 

11.7313932 

12.0Q61Q71 

12.2882004 

12.6778925 

12.8763638 

11 

13.1410010 

13.4803614 

13.8411788 

14.2007872 

14.6834082 

IS 

l4.0019Qie 

16.02S8066 

15.4640318 

15.0171265 

10.3856907 

13 

16.1130303 

10.6268377 

17.1600133 

17.7120828 

18.2867081 

14 

17.6700864 

18.2010112 

18.0321004 

19.6086320 

20.2026720 


10.2066800 

20.0236870 

20.7840543 

21.6785836 

22.4086636 

16 

20.0710297 

21.8246311 

22.7103307 

23.6674018 

24.0411400 

17 

22.7060167 

23.0076124 

24.7417069 

26.8403004 

20.0064027 

18 

24.4906013 

25.0464120 

26.8560837 

28.1323847 

20.4812048 

10 

26.8671806 

27.0712204 

29.0G35G26 

30.5300030 

32.1026711 

20 

28.2706818 

20.7780786 

31.3714228 

33.0060641 

34.8083180 

21 

30.2094707 

31.0002017 

33.78313C8 

36.7102618 

37.7860766 

22 

32.3289022 

34.2479098 

36.8033780 

38.6062144 

40.8643007 

23 

34.4604137 

30.0178886 

38.9370300 

41.4304781 

44.11164B7 

24 

36.0006283 

30.0620041 

41.08919G3 

44.6010089 

47.6370083 

2R 

38.0498567 

41.0469083 

44.S052101 

47.7270088 

61.1526882 

20 

41.3131017 

44.3117446 

47.670B440 

61.1134638 

54.0050806 

27 

43.7500602 

47.0842144 

80-7113236 

54.0001204 

68.0891004 

28 

46.2000273 

40.0675830 

63.9033332 

58.402.5828 

03.2335106 

20 

46.9107003 

52.9G62803 

67.4230332 

02.3227110 

67.7113636 

30 

61.0220773 

60.0840378 

01.0070607 

00.4368476 

72.4364780 

31 

64,4394710 

60.32833.53 

64.7623878 

70.7007899 

77.4104203 

32 

67.3346026 

02.7014687 

68.6662462 

76.2988294 

62.6774970 

33 

00.8412101 

OG.2006274 

72.7662203 

80.00.37708 

88.2247003 

34 

63.4631624 

00.8679086 

77.03026G6 

85.0609694 

04.0771221 


35 

86.0740127 

73.0622249 

81.4906180 

00.3203074 

100.261304 


36 

70.0070032 

77.6083138 

86.1630668 

95.8303227 

106.766189 


H7 

73.4578093 

81.7022464 

91.0413443 

101.028130 

113.637274 


3fl 

77. 0288947 

86.0703303 

00.1382048 

107.709540 

120,887324 


30 

8' ^ 7240000 

90,4091497 

101.464124 

114.095023 

128.636127 


40 

.3)602777 

05.0255157 

107.030323 

120.790774 

130.005614 

41 

m 8)006375 

99.820630.3 

112.8160BS 

127.830703 

145.118923 

42 

m tiorans 

104.810603 

118.924789 

135.231761 

154.100404 

43 

m 11486203 

110.012382 

126.276404 

142.9033.30 

163.675980 

44 

P JT238331 

116.412877 

131.013842 

161.143006 

173.572660 

u 

¥ -#.781073 

121.020302 

138.840005 

159.700166 

184.119166 

46 

f il.484031 

120.870668 


108.685164 

196.245719 

47 

I £.360073 

132.046390 


178.110422 

300.084234 


E Id. 888267 

139.263206 

101.687902 

188.025303 

210.308367 

m-' 

m )J5.60184G 

146,833734 

169,869357 

108.426663 

232.483627 

j 

^00.097910 

152.007034 

176.603028 

209.347996 

246.217476 
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INTEREST TABLES (Continued) 


AMOUNT OF ANNUITY [(t + i)« - i]/t (Continued) 


-a— 

tiS 

0) 


Hata » 

n 

.00(0 %) 

.006(54 %) 

.07(7%) 

.076(71 %) 

.08(8 %) 

1 

1.oooooooo 

1.OOOOOOOO 

1.OOOOOOOO 

1.00000000 

1.00000000 

2 

2.00000000 

2.OG5000QO 

2.07000000 

2.07500000 

2.08000000 

» 

3.18360000 

3.10922600 

3.21490000 

3.23062500 

3.24640000 

4 

4.37461600 

4.407174G3 

4.43094300 

4.47292188 

4.50611200 

5 

5.63700206 

S.693G4098 

6.75073901 

6.80839102 

5.86660096 

0 

6,97531864 

7.00372704 

7.1532D074 

7.24402034 

7.33602904 

7 

8.30383765 

8.62283004 

8.65402100 

8.78732187 

8.02280330 

6 

9.80740791 

10.0768566 

10.2598025 

10.4463710 

10.6360270 

U 

11.4013160 

11.7318822 

11.0779887 

12.2208488 

12.4876578 

10 

13.1607049 

13.4044225 

13.8104480 

14.1470878 

14.486S626 

11 

14.0716426 

15.3715600 

16.7835903 

16.2081191 

16.G464875 

12 

16.8600412 

17.3707114 

17.8884513 

18.4237280 

18.9771266 

13 

18.8821377 

19.4098076 

20.1400420 

20.8055076 

21.4D5296G 

14 

21.0160050 

21.7672051 

22.5504879 

23.3C50207 

24.2149203 

15 

23.2750690 

24.1821603 

25.1200220 

20.1183647 

27.1521139 

16 

26.6725281 

20.7540103 

27.8880530 

20.0772421 

aO. 3242830 

17 

28.2128708 

20.4930210 

30.8402173 

32.2580362 

33.7502257 

IH 

30.006Q62S 

32.4100674 

33.9000325 

36.6773879 

37.4502437 

Id 

3.3,7699017 

36.5167218 

37.3789048 

30.36.‘)10I9 

41.44G2G32 

%0 

3(1.7856012 

38.8263087 

40.9064023 

43.3040813 

45.7910043 

21 

30.0027267 

42.3480537 

44.80517C8 

47.S626.324 

50.4220214 

22 

43.3022003 

40.1016357 

49.0057302 

52.1180724 

55.4007552 

23 

40.0068277 

50.0982420 

63.4361409 

57.0278063 

60.8032966 

24 

50.6155774 

64.3640278 

58.1768708 

62.3049874 

OG.7647502 

25 

64.8046120 

58.8870786 

63,2400377 

07.9778015 

73.1060400 

26 

50.1603827 

63.7153777 

08.6704704 

74.07G2011 

79.9544151 

27 

63.7067657 

08,8508773 

74.4838M3 

80.6310JG3 

S7.3.'>07C84 

28 

68.6281110 

74..332,5743 

80.6975909 

87.0793099 

95.3398298 

29 

73.6307983 

80.1641916 

87.34G5293 

95.2562682 

103.9G693Q 

30 

70.0681862 

80.3748640 

04.4607803 

103.399403 

113.283211 

31 

84.8010774 

92.0892302 

102.073041 

112.164358 

123.345808 

32 

90.8697780 

100.033530 

110.218154 

121.5G5935 

1.14.213637 

33 

07.3431647 

107.635710 

118.033426 

131.683380 

145.950620 

34 

104.183766 

115.625531 

128.2587G5 

142.559033 

158.026670 

35 

111.434780 

124.034690 

138.230878 

154.25160G 

172.310804 

86 

110.120867 

133.006045 

148.913400 

16G.82047G 

187.102148 

37 

127.2G8110 

142. 748247 

100.337402 

180,332012 

203.070320 

38 

135.00420G 

163.020883 

172.561020 

194.856013 

220.316045 

30 

145.058453 

163.073630 

185.640292 

210.471181 

238.941221 

m 

164.761906 

176.031916 

190.035112 

227.259620 

259.050519 

41 

105.047684 

188.047000 

214.600570 

246.300759 

280.781040 

42 

175.960645 

201.271110 

230.632240 

204.698315 

304.243523 

43 

187.607677 

216.36H732 

247.776406 

286..550G80 

320.683005 

44 

109.768032 

230.351725 

260.120861 

307.906991 

356.949046 

46 

212.743514 

240.324687 

285.740311 

332.004615 

380.506617 

40 

22Q.508125 

203.335086 

306,761763 

357.909354 

418.426007 

47 

241.098612 

281.462604 

329.324386 

386.817065 

4B2.900IS2 

48 

256.664520 

300.740017 

353.270003 

415.75.3334 

490.132164 

49 

272.968401 

321.205467 

376.990000 

447.034836 

530.342737 

50 

200.336006 

343.179G72 

400.628920 

482.629047 

573.770156 
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UiTEKBST TABLES (Continued) 


PBE8ENT VALUE OF ANNUITY [1 - (1 + i)-»]/,■ 

Hie following ta.b]s givaa tlio nrcsont viiliie of an annuity of unit value 
per poriod for a torm of n perioue nt rate of intereut i per period; usually 
in^cated oe a-, at t. 

"1 



36.6840137 
36.3718446 
37.1651066 
37.9338269 
38.7080290 

30.4777422 
40.2429014 
41.0038026 
41.7002014 
42.6122136 

43.2608643 


18.6030107 
19..3827987 
20.2112148 
21.0633147 
21.8891461 

22.7187666 

23.6421801 

24.3694029 

26.1707126 

26.0768933 

28.7750802 

27.50»1178 

28.3666604 

29.1371220 

29.0127702 

30.0826663 

31.4468063 

32.2062666 


32.9680802 


33.7062906 

34.4409384 

35.1830664 


36.9137120 

36.6369207 

37.3687302 

38.0731814 

38.7823140 

39.4861677 


40.1847819 

40.8781064 
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mTEKEST TABLES (Continued) 

FB.ESENT VALUE OF ANNUITY U - fi + fi -"i// 
(Continued) v t ; j/i 



0026(1%) 


40.0461704 


47.8266039 


48.704S418 


40.6808806 


004ia7(A%) 




67.3670008 
68.2221066 
«0.0744105 

50.0246080 
60.7726703 
61.6186297 
62.4624730 
63.3042130 

64.1438534 

64.9813909 

65.8168577 

66.0602322 

07.4816288 

08.3107515 

60.1379007 

09.0629092 

70.7860341 

71.6070106 

72.4209617 
73.2428446 I 
74.0677003 
74.8705240 
75.6613207 

76.4900965 

77.2008683 

78.1016993 

78.0043385 

70.7060758 

80.6038163 
81.3005649 
82.0963206 
82.8861063 
S3.6780090 


95 84.4077397 

90 85.2646031 

97 I 86.0306044 
86.8224483 
90 I 87 6034307 


66.3089708 
I 56.0763296 

' 60.8385025 
I 67.6085087 
58.3553614 
69.1090736 
69.8600083 

60.6071286 

61.3614074 

62.0027776 

62.83008X7 

63.5661229 

64.2982130 

66.0272607 

05.7632946 

60.4763100 

67.1063263 

67.9133530 

66.6274056 

09.3384051 

70.0466341 

70.7518348 

71.4641094 

72.1534090 

72.8499285 

73.5434973 

74.2341882 

74.9220131 

75.0QG9840 

76.2891127 

76.9(184110 

77.6448900 

78.3185033 

78.089440G 

79.6576342 

80.3228557 

80.9864104 


44.1427864 
44.9181954 
46.6897406 
46.4574503 
47.2213626 


49.4903050 

50.2301095 

60.9841886 

51.7255008 
52.4032445 
63.1972682 
53.9270201 
64.6543484 

65.3774611 

56.0900762 

60.8120117 

57.6252852 

68.2341147 

68,9394176 

69.6412115 

00.3396130 

61.0343422 

61.7267137 

62.4130454 

03.0981647 

03.7702684 

64.4500736 

65.1313160 

65.8023054 
66.4009556 
67.1342842 
67.7053070 
68.4530424 

69.1075049 

09.7587114 

70.4066780 

71.0514209 

71.6920501 

72.3312990 

72.0004072 

73.5984749 

74.2273382 

74.8630728 

75.4750943 

70.0952183 

70.7116000 

77.3250348 

77.9363580 


.005S33CA %) 



49.7966885 


50.6010935 


51.2033075 
51.0006643 
52.6037674 
63.2829402 

53.0681262 

54.6403384 

55.3206000 

55.9000336 

56.6003623 

67.334D087 

57.906.5052 

58.6544443 

60.3084781 


50.0587100 

00.0051887 
61.2470002 
01.8800003 
03,5221895 
63.1537024 

03.7817323 
04.4000304 
66.0267080 
06.0437860 
60.2572861 

60.8072262 

07.47.36301 

68.0765171 

68.0760076 

69.2718230 

69.8642803 

70.4.533027 

71.0.380091 

71.6211192 

72.1099523 

72.7754206 

73.3476687 

73.0103897 

74.481U119 

75.0441644 


41.6664471 

42.2495763 

42.9276181 

43,0006185 

44.2666990 

44.9310129 

45,6308803 

46.2426578 

46.8011839 

47.3346738 

48.1738735 

48.8073180 

49.4366445 

50.00108Q4 

50.6809701 

51.2062571 

51.9009550 

62.5131067 

53,1147461 

53.71IOOOS 

54.3040221 

54.8020262 

55.4708488 

66.0604255 

5C.031G879 

57.2020079 

57.7003075 

68.R31008I 

68.8002314 

59.4448984 

59.9044401 

60.5408872 


01.0822702 
Gl.0201193 
G2.153OG40 

03 0838358 
03.2OfJ7O20 
63.7817743 
04.2400000 
04.7041688 

65.2746092 
05.7812498 
60.2841189 
60.7832440 
07.2780647 

07.7703768 
08.2684380 
08.7428871 
60.2230894 
09.7009324 


100 I 88.3824836 I 81.6452280 I 78.5420448 I 76.0031361 I 7Q.. l746g27 _ 
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INTEREST TABIiES (CoutlnuGd) 

PRESENT VALEE OE ANNUITY [I - (1 +f)“"]/f 
(Continued) 





1 0.00000901 

2 1.97030500 

3 2.04096021 

4 3.00196655 

6 4.85343124 
C 6.79047047 

7 G.72810453 

8 r.66lG7776 
U S.50C01758 

0.47130403 
10.3670282 
11.2550776 
12.1337401 
13.0037030 

13.8660526 
14.7178738 
15.6622618 
10.3982086 
17.2260086 

18.0465630 
18.8600831 
10.0003708 
20.4668211 
21.2433873 

I 

22.0231667 
22.7962037 
23.6696070 
24.8164432 
26.0867853 

26.8077032 
20.6422854 
27.2096895 
27.0800025 
26.7020069 

20.4086801 
30.1076000 
30.7005009 
31.4846633 
32.1080330 

32.8346801 
33.4990892 
34.1581081 
34.8100081 
36.4664030 

36.0040084 
30.7272361 
37.3636091 
37.9730505 
38.6880787 


0.08687516 

I. 00074023 
2.03374400 
3.88908230 

4.83558200 

6.77000206 

6.00633048 

7.00073002 

8.61304810 

0.40810000 

10.2923183 

II. 1000930 
, 12.0313404 

12.8803088 

13.7318861 
14.5070961 
16.3048036 ' 
10.2124130 
17.0209285 

17.8204486 

18.6110739 

19.3020037 

20.1060308 

20.9806660 

21.6806928 


22.4342079 
23.1736000 
23.0046706 
24.6275109 

25,3424177 
20.0403623 
20.7484424 I 
27.4397452 | 
28.1238676 


.0126(1^%) I ,016(1^%) I .0176( 11^ 


0.98280008 
1.94800875 
2.80708403 
3.83094264 



0.Q67C5432 

I. 96:111538 
2.02053371 
3.8780571)8 

4.81783504 

5.74600992 

6.06272685 

7.66812420 

8.40234498 

9.34552601 

10.2178034 

II. 0703120 
11.9301847 
12.7705627 

13.0005460 

14,4202023 

16.2200183 

16.0205489 

18.8103076 

17.6903161 

18.300GD49 

10.1806020 

10.8820374 

20.6242346 

21.8672087 
22.0812.530 
22.7062003 , 
23.6025178 ' 
24.2000170 I 

24.88S00G2 i 
I 26.6092001 
20.2412742 
20.9040022 
27.5004604 

28.2078682 

28.8472074 

29.4787820 

30.1026013 

30.7186108 

31.3209332 
31.9278352 
33.5213187 
33.1074753 
33.0863054 i 

34.26S1083 | 
34.8228822 
36.3800244 I 
36.0314809 I 
30.4766367 I 


0.08622167 

I. 05688342 
2.01220042 
3.85438465 

4.78204407 
6.007]8717 
0.59821396 
7.48592508 
8.30051732 

0.22218456 

10.0711178 

10.9075052 

II. 7316322 
12.5433815 

13.3432330 
14.1312040 
14.0070403 
16.6726000 
10.4201084 

17.1080388 

17.9001367 

18.0208244 

19.3306614 

20.0304064 

20.7100112 
21.3080317 
22.0070175 
22.7207107 
23.376075C 

24.0168380 

24.0401458 

25.2071387 

25.8780544 

20.4817286 

27.0756946 
27 .0000843 
28.2371274 
28.8060510 
29.3046820 

29.0168452 

30.4589008 

30.0040500 

31.6212316 

32.0406222 

32.0023372 
33.0564868 
33.0631920 I 
34.0426636 
34.5246834 


4.74786608 

5.64800702 
0.53404130 
7.40006297 
8.20040432 

0.101222D1 

0.92740181 

10.7306497 

11.5370410 

12.3230069 

13.0028805 
13.8504068 
14.6050828 
15.3268027 
16.0400607 

16.7528818 

17.4476402 

18.1302006 

16.8012476 

10.4606860 

20.1087820 

20.7467317 

21.3717204 

21.D600647 

22.5010017 

23.1868403 
23.7008766 
24.3438600 
24.0070006 
26.4023779 

26.0072610 
20.6427528 
27.0000446 
27.6602846 
28.0046280 

28.6942206 
20.0862370 
20.5078014 
30.0420662 
30.5081722 

30.00G2626 

31.4104743 

31.8580428 

32.2038013 

32.7211806 


37.0128758 34.0996881 83.1412006 
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INTBBEST TABLES (Continued) 

PRESENT VALUE OF ANNUITY [1 - (1 + i)“"]/f 
(Continued) 



39.1001173 

39.7981302 

40.3941942 

40.9843607 

41.6080041 

42.1471022 4( 

42.7109022 i 
43.2871210 4 

43.8486347 4: 

44.4043888 4: 

44.0660334 
46.6000380 
46.0300410 
46.6739020 
47.1028738 

47.0206078 

48.1461502 

43.0683706 

40.1009015 

49.0701996 

I 60.1086143 
60.0018964 
I 61.1603916 
I 61.0340610 
I 62.1129218 

! 62.6870612 

i 53.0604804 
63.5212730 
B 63.9814600 
3 64.4370882 

0 54.8882001 

1 55.3348576 

,2 65.7770807 

a 60.2140.373 
14 50.0484628 

16 67.0770700 

JO 67.5020496 

37 57.9234164 

38 66.3400162 
BO 68.7624003 

69.1008816 
so.6052292 
50.9055735 
00.3019639 
00.7644008 

95 01.1429800 

96 01.6277030 

97 61.0080108 

08 02.2857.692 

00 62.0591076 

03.0288788 




30.3829900 

30.8306388 

37.2714608 31 

37.7058780 31 

38.1338706 3.‘ 

38.666.6376 3f 
38.0709729 3( 

39.3802080 31 

39.7835101 3' 

40.1808041 3‘ 

40.6722208 3' 

40.9578630 31 

41.3377802 3 

41.7121040 3 

42.0808912 3 

42.4442278 3 

42.8021040 3 

43.1648718 4 

43.6023308 4 

43.8446008 4 

44.1819377 4 

44.6142243 4 

44.8410003 
45.1041383 
45.4819090 
45.7949848 
40,1034333 

40.4073235 
40.7007227 
47.0010972 
47.2023125 
47.6780330 

47.8007222 

48.1380425 

48.4124557 

48.0822224 

48.0480023 

49.2008646 
40.4078370 
49 7220009 ' 
49.0724200 
60.2191336 

50.4022005 
60.7010764 
' 60.9376112 
61.1700003 
61.3090742 


35.1354466 

35.6139613 

35.8860473 

30.2515452 

30.6108663 

30.9030865 

37.3110423 

37.0621300 

37.0873514 

38.3168072 

38.0406908 

38.9688175 

39.2716061 

30.6780337 

39.8810100 

40.1770027 

40.4000832 

40.7504454 

41.0382750 

41.3162630 


11,6874777 
41.8550140 
42 1170508 
42.8703044 
42.0303330 

42.8790347 
43.1252430 
43.3003322 
43.0032740 
43.8301424 

44 0050048 
44.2899310 
44.6109887 
44.7282444 
44.9417030 

45.1610104 
, 46.3578480 
I 46.6605380 
i 46.7597431 

1 45.9666216 

5 40.1479327 
4 40.3370346 

2 40.6228841 

3 40.7066372 
2 40.8850488 


PI noj.7na7 I 47.0614730_ 





























































INTEREST TABLES (Continued) 


PRESENT VALUE OF ANNUITY [1 - (1 + 
(Continued) 


i 

Kato i 

n 

.02(2 %) 1 

.0226(21%) 1 

.026(21 %) 

.0275(23 %) 

■03(3 %) 

1 




0.07323601 

U.UVU8737a 

2 




1.02042434 

1.01348070 

3 

2.681188227 

2.86980687 


2.84220213 

2.82881135 

4 

3.80772870 

msmm 

,3.76107421 

3.73042787 

3.71709840 

6 

4.7ia4riQsi 

4.07046253 

4.04582850 

4.612,58180 

4.,57970719 

6 


5.56447680 

RiWAI .t ''Hnuv 

5 .46230678 

.5.41719144 

7 


0.41024620 

In ilntriH 

0.28040800 

8.23028208 

fi 

7.32548144 

7.24718401 


7.00431441 

7.01089210 

0 

8.16223671 

8.00670622 


7.87767820 

7.78810802 

10 

8.08268501 

8.80021035 


8.84007816 

8.53020284 

11 

0.78684806 

0.04911134 

9.51420871 

9.38206920 

U.25262411 

12 

10.6763412 

10.4147788 

10.2677648 

10.1042037 

0.9.5409309 

13 

11.3483737 

1t.1635079 

10.0831850 

10.8070100 

10.8340553 

14 

12.1062488 

11.8050392 

11.6900122 

11.4010081 

11.2080731 

16 

12.8402635 

12.0121666 

12.3813777 

12.1560080 

11.9370361 

16 

13,5777003 

13.3120313 

13.0650027 

12.8045732 

12.5811020 

17 

14.2018710 

13.0070834 

13.7121977 

13.4361077 

13.1001185 

IS 

14.0900313 

14.6076611 

14.3533636 

14.0487060 

13,753.5131 

10 

16.6784620 

16.3228060 

14.0788913 

14.6400016 

14.3237001 

ao 

16.3014333 

16.0037124 

15.580102:) 

16.2272621 

14.8774740 

21 

17.0112002 

16.5904277 

16.X8454S6 

16.7020401 

15.4160241 

22 

17.0580462 

17.2033623 

10.7864132 

10.3434000 

15.0.360188 

23 

18.2022041 

17.8027806 

17.3321105 

18.8703188 

18.4136084 

24 

18.0139260 

18.3890302 

17.8849858 

17.4007987 

10.0355421 

20 

10.6234666 

18.9023820 

18.4243764 

17.908,3180 

17.4131477 

20 

20.1210368 

10.6231120 

18.9506111 

18.4022559 

17.6708424 

37 


20.0716038 

19.4640100 

16.6829741 

18.3270315 

2S 

21.2812724 

20.0078270 

10 .9648887 

10.3508264 

18.7641082 

20 

21.8443847 

21.1323498 

20.4635409 

1D.80Q1571 

19.1884646 


22.3004556 

21.0403298 

20.0302926 

20.2403013 

19.6004413 



22.1470210 

21.3954074 

20.0805852 

20.0004285 



22.0376742 

21.8491780 

21.1003202 

20.3887666 


23.0886636 

23.1176298 

22.2918609 

21.5086333 

20.7657918 

84 

24.4086917 

23.6866262 

22.7237803 

21.9064071 

21.1318387 

36 

24.0986103 

24.0467968 

23.1461573 

22.2D33403 

21.4872201 

36 

25.4888425 

24.4946668 

23.5662511 

22.0699175 

21.8322526 

37 

25.9094534 

24.0336585 

23.9573181 

23.0304101 

22.1672354 


26.4405406 

26.3629012 

24.3486030 

23:3931057 

22.4024016 

3ti 

26.9026688 

25.7828765 

24.7303444 

23.7402488 

22.8082151 

40 

27.3654702 

20.1035222 

25.1027751 

24.0781011 

28,1147720 

41 

27.7994805 

26.6961317 

26.4061220 

24.4060110 

23.4124000 

42 

28.2347036 

26.0879030 

25.8206068 

24.7269207 

23.7013592 

43 

28.6615623 

27.3720332 

26.1604457 

25.0383658 

23.9816021 

44 

29.0799031 

27,7477097 

26.5038495 

25.3414751 

24.2542730 

46 

29.4001699 

28.1181106 

28.8330230 

25.6364721 

24.5187126 


29.8023136 

28.4744445 

27.1541008 

26.0236738 

24.7764401 

47 

30.2865820 

28.8268626 

27.4674826 

26.2029916 

25.0247078 

4fc 

30.0731190 

29.1805478 

27.7731537 

26.4749309 

25.2007066 

40 

31.0620780 

29.5066702 

28,0713605 

26.7395922 

25.5016669 

_60 

31.4236060 

20.8343963 

28.3623117 

26.9971700 

25.7207840 


aos 










































INTEBEST TABLES (Continued) 

FBESENT VALUE OP AJUVUITT [1 - (1 4- 

(Continued) ^ ^ > i/ 



.02f2%) _ 
31.4230050 
31.7378489 
32.1449499 
32.4060480 
32.8382833 

33.1747875 

33.5046036 

33.8281310 

34.1462206 

34.4601044 

34.7GQS807 
36.0606028 
36.3626400 
36.0308432 
36.0214140 I 

30.1074636 I 
30.4681036 | 
36.7334348 
36.0036036 
37.2485017 

37.4080193 

37.7437444 

37.0840031 

38.2100097 

38.4606600 


.022 6(21-%) 

20.8343003 

30.1658888 

30.4703060 

30.7778062 

81.0785301 

31.3726644 

31.0602977 

31.9410114 

32.2167349 

32.4868043 

32.7480620 

33.0003100 

33.2580067 

38.6041021 

38.7449018 

33.9803440 

34.2106064 

34.4367000 

34.6500301 

34.8714318 

36.0820840 

36.2881026 

36.4896800 

36.0800376 

35.8793521 

30.0078201 

3G.252152G 

36.4324231 

30.0087207 

36.7811509 

30.9497808 

37.1147000 

37.2759003 

37,4337313 

37.5880013 

37.7388705 

37.8804318 

38.0307402 

38,1718730 

38.8009003 

38.4448002 

38.5700008 

38.7000242 

38.8322076 

38.0667022 

39.0705604 
30.1046889 
30.3102002 
ae.4231876 
3Q«5336707 

.RQ . 0417405 


28.3623117 

28.6461677 

28.0230807 

20.1932405 

20.4668288 

29.7139703 

20.0648678 

30.2006174 

30.4484072 

30.0813720 

30.0086506 

31.1303966 

31.3467284 

31.5577838 

81.7636015 

31.0046771 

32.1605630 

32.3617088 

32.5383110 

32.7203034 

32.8978570 

33.0710800 

33.2400780 

33.4049642 

33.5058080 

33.7227404 

33.8758443 

34.0252140 

34.1709405 

34.3131127 

34.4618172 
34,5871388 
, 34.7101598 
34.8479607 
34.9736202 

35.0902140 I 

35.2168194 

35.3325007 

35.4403480 

36.5574127 

35.6057085 

35.7714814 

35.8740100 

35.9752362 

36.0734002 

30.1091700 

30.202CQ57 

36.3637G17 

86.4420943 

36.6294670 


%) 

26.0971700 

27.2478640 

27.4018267 

27.7292737 

27.0003637 

28.1852088 

28.4041645 

28.0171820 

28.8245081 

20.0202852 

29.222G020 
20.41.37830 
20.6007888 
20.7808103 
20.0500080 

30.1284001 

30.2963441 

30.4577658 

80.0158207 

30.7000652 

30.9103726 
31.0660827 
31.2008031 
81.3440082 
SI.4792204 

31.0090566 
31.7.371830 
31.8010054 
31.9815138 
32.0987960 

33.2129410 

32.3240301 

32.4321401 

32.6373085 

33.0397747 

32.7394401 

32.8304380 

32.0308809 

33.0227153 

33.1121317 

3.1.1991549 

33.2838490 

33.3062764 

33.4404978 

33.5245720 

33.6006507 
33.6746078 
33.7464790 
33.8166261 
33.8840060 


25.7297040 
26.0512272 
26.1662400 
20.3740003 
26.5770606 

20.7744270 

20.9654037 

27.1500367 

27.3310065 

27.5068306 

27.6765637 
27.8403631 
2B.000S428 
28.1556720 
28.3064763 

28.4528915 

28.5950403 

2S.73304S8 

28.8070377 

28.0971240 

20.1234214 

20.2400401 

20.3060876 

29.4800075 

20.5928811 

20.7018203 
29.8070083 
2i1.9102800 
.RO.OOOySO!) 
30.1007803 

30,2007034 

30.20200:13 

30.3805868 

30.4005881 

30.5500850 

30.0311610 
30 7008554 
30.7802073 
30.8004537 
30.0324794 

31.0024071 
31.0702082 
31.1362118 
31.2002067 
31.2623366 

31.3226659 
31.3812103 
31.4380770 
31.4932787 
31.5468725 


33.9510423 I 31.5089053 
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interest tables (Continued) 

PB«81NT TALOT PcUSr'*'*''"'*"'''' 


~;r i^35f3i%) _ 

1 0.90618337 0 

2 1.80!)60428 1 

3 2.80183098 2 

4 3.07307921 3 

6 4.B160B238 4 

0 5.32SSS302 B 

7 B.114B4308 8 

8 0 . 87395.064 0 

9 7.00708051 7 

10 8.31000632 f 

11 9.Q01.B6104 ( 

12 0.00333433 I 

13 10.3027385 ( 

14 10.9206203 

16 1 11.6174109 

10 12.0041108 

17 12.6813200 

18 13.1890817 

10 13.7008374 

20 14.2124033 

21 14.8970742 

22 15.1071248 

23 16.8204106 

24 10.0583070 

26 10.4818140 

20 10.8903683 

27 17.2853045 

28 17.0070188 

29 18.0357070 

30 18.3020464 

31 18.7302758 

32 19.0088066 

33 19.3902082 

34 I 10.7000842 

36 20.0006011 
36 20.2904938 

.37 20.6705284 

38 20.8410874 

39 21.1024999 

40 21.3660723 

41 21.6991037 
■’> ' ‘’.L 8348828 

.«; '■^,9820887 
' .S27010 


0,9615.3848 ( 

1.88800467 
2,77609103 I 
3.82030622 

4.46182233 

6.24213886 

0.00206407 

(1.73274487 

7.43633161 

8.11080678 

8.70047671 

9.38607370 

0.08604786 

10.5031229 

11.1183874 
11.0622956 
12.1060089 
12.0692970 
1 13.1339394 

1 13.6003203 

i 14.0201599 
5 14.4511163 

5 14.8508417 

3 16.2409031 

3 16.0220799 

3 16.9827602 

5 16.3296867 

8 10.0030032 

0 16.9837140 

4 17.2920,333 

8 17.6884930 

16 17.8735616 

12 18.1470457 

12 18.4111978 


.046(4i%) _ 

0.96603780 i 
1.87200776 
2.74800435 
3.68762570 

4.38997074 

6.16787248 

6.80270094 

8.69588007 

7.26870050 

7.01271818 

a.B280l692 

0.11888078 

9.08285242 

10.2228263 

10.7306467 
11.2340160 
11.7071914 
12.1899918 
: 12.6932930 

1 13.0079306 I 

I 13.4047239 
I 13.7844248 
’ 14.1477749 

14.4054784 

I 14.8282000 
! 16.1406114 

r 15.4613028 
i 16.7428736 
] 16.0218886 

3 10.2888885 

0 16.5443910 

6 10.7838009 

7 17.0228021 

8 17.2467580 


18.0040132 
18.9082820 
10,142,5788 
19.3078042 
19,6844848 

19.7927739 
19.99,30818 
20.1850207 
20.3707949 
20.6488413 

20.7200397 

20.8840530 

21.0429361 

21.1061309 

21.3414720 


17.4810124 

17.0000400 

17.8022398 

18.0499902 

18.2290567 


0.95238096 ( 

1.85041043 
2.72324803 : 

3.54606050 

4.32047007 

5.07509207 

6.78037340 

0.40321276 

7.10782108 

7.72173493 

8.30041422 

8.80326104 

0.39367200 

9.89804094 

10.3790680 

10.8377090 

11.2740602 

11.0896800 

12.0853209 

12.4022103 
1 12.8211627 

I 13.1630020 
I 13.4888739 
1 13,7080418 

) 14.0930446 

1 14.3751863 

1 14.6430336 

i 14.8981273 
; 15.1410730 

5 15,3724310 

) 1,5.6028105 

5 15.8020767 

1 10.0028402 

[] 10.1929040 

4 10.3741043 

0 10.5408617 

8 16.7112873 

2 16.8078027 

7 17.0170407 


18.4015844 

18.6601096 

18,7236498 

18.8742103 

19.0183831 

10.1663474 

19.2883707 

19.4147088 

19.6350065 

10.0512981 


17.1590864 
17.2043080 
17.4232070 
17.54.50120 
17.6C27733 


■055(54 %) 

0.94780730 
1.84031971 
I 2.09793338 
3.50616012 

4.27028448 

4.99663031 

6.08290712 

0.83450699 

0.95219628 

7.63702683 

8.09253033 

8.01851785 

0.11707853 

9.68904700 

10.0375809 

10.4021020 

10.8646086 

11.2460745 

11.6070635 

11.9503825 

12.2762441 

12.6831097 

12.8760424 

13.1616090 

. 13.4130327 

13.0024054 
: 13.8980900 

14.1214217 
I 14.3331012 

I 14.6337452 
i 14.7239291 
r 14.9041982 
i 15.0760694 
) 15.2370320 

i 16.3006622 
7 15.6360084 

3 16.0739986 

7 16.8047370 

7 16.9280016 

4 16.0401247 

0 10.1674042 

0 16.2020992 

0 16.3030324 

3 10,4578.506 


17.7740098 

17.8800005 

17.9810167 

18.0771678 

18.1087217 


16.6477267 

10.0329154 

16,7130039 

10.7902027 

10.8027614 


21.4821840 10.7020078 18.2669256 | 10.9316170 


004 


mTGREST TABLES (Continued) 


PRESENT VALUE OP ANNUITY [1 - (1 + i)-"]/i 
(Continued) 


-BS— 

U 

Hate i 

n 

.0016 %) 

.005(6*%) 

.07(7 %) 1 

.075(7} %) 

.08(8 %) 

1 

0.94330623 

0.93806714 

0.03457044 

0.98023250 

1 0.92592593 

2 

1.S333H267 

1.82062642 

1.80801817 

1.79556517 

1.78336475 

» 

2.67301105 

2.64847651 

2.62431004 

2.60052374 

3.57709609 

4 

3.46510661 

3.4257036Q 

3.38721126 

3.34932627 

3.31212684 

6 

4.21230379 

4.16607044 

4.10010744 

4.04588400 

3.00271004 

6 

4.D1732433 

4.84101366 

4.76653066 

4.60381642 

4.62287006 

7 

5.5823B144 

6.48451977 

5.38028040 

5.2D6Q0132 

5.20637000 

R 

6.20970381 

6.08875096 

5.07120851 

6.86730355 

6.74663804 

u 

6.S01&U227 

0.66010410 

6.51623225 

0.37888703 

0.24688701 

10 

7.36008705 

7.18883022 

7.02358154 

6.86408090 

0.71008140 

11 

7.88087458 

1 7.08004246 

7.40867434 

7.31542415 

7.13806426 

12 

8.38384304 

8.16872532 

7.04268630 

7.73527827 

7.53607802 

13 

8.86208206 

8.50074208 

8.35765074 

6.12584026 

7.90377594 

14 

9.20498303 

9.01384233 

8.74540700 

8.48Q15378 

8.24423008 

IB 

0.71224800 

0.40266885 

0.10791401 

1 8.82711076 

8.55017869 

16 

10.1068063 

9.76776418 

0.44604860 

0.14160674 

8.86136916 

17 

10,4772507 

10.110.5767 

9.76322200 

0.43303076 

0.12163811 

IS 

10.8270035 

10.4324664 

10.0500800 

0.706000Q8 

0.37188714 

10 

11.1681165 

10.7347102 

10.3365052 

0.05007821 

0.00369020 

30 

11.4000212 

11.0188072 

'lO.5040142 

10.1944914 

9.S1S14T41 

21 

11.7040766 

11.2840833 

10.8355273 

10.4134808 

10.0108032 

22 

12.0415817 

11.6361956 

11.0012405 

10.6171910 

10.2007437 

23 

12.8033700 

11.7701367 

11.2721874 

10.8006803 

10.3710680 

24 

12.5G03S75 

11.9007387 

11.4693340 

10.9829668 

10.6287683 

28 

12.7833562 

12.1078767 

11.6535832 

11.1460460 

10.0747762 

26 

13.0031662 

12.3923725 

11.8267787 

11.2904845 

10.8000780 

27 

13.2105341 

12.5749977 

11.0867090 

11.4413B10 

10.9351048 

. 28 

13.4061643 

12.7464767 

12.1371113 

11..5733 776 

11.0.^lO7Sa 

20 

13.5007210 

12.9074808 

12.2776741 

11.6061052 

11.1684000 

RO 

13.7646312 

13.0586760 

12.4000412 

11.8103863 

11.2.')77833 

81 

; 13.0200860 

13.2000347 

12.5316142 

11.9166384 

11.3497094 

32 

14.0640434 

13.3339293 

12.6465553 

12.0154776 

11.4349904 

33 

14.2302206 

13.4500885 

12,7537900 

12.1074210 

11.5138884 

34 

14.3081411 

13.5766080 

12.8540004 

12.1920498 

11.5869337 

86 

14.4082464 

13.0809567 

12.9476723 

12.2725114 

1 11.0545682 

36 

14.6200671 

13.7005097 

13.0352078 

12.3465222 

1 11.7171928 

87 

14,7367803 

13.88785S9 

13.1170160 

12.4153605 ! 

11.7751786 

88 

14.8460102 

13.9702102 

13.1034735 

12.4704135 

11.8288690 

36 

14.0460747 

14.0649861 

13.2049285 

13.5389803 

11.8785824 

40 

16.0462000 

14.1455269 

13.3317088 

12.5944087 

11.0246133 

41 

15.1380150 

14.2211320 

13.3941204 1 

12.6450016 

11.0072340 

42 

15.2245433 

14.2921615 

13.4524490 

12.6030177 

12.0066987 

48 

15.3061729 

14.3588371 

13.5069617 

12,7385251 

12.0432303 

44 

15.3831820 

14.4214433 

13.6579081 

,12.7800261 

12.0770736 


15 4.''iriR.S21 

14 4S02284 

13.6055216 

12.8186200 

12.1084015 

46 

1516243699 

14.6304267 

13.6500202 

12.8545386 

12.1374088 

47 

15.6800282 

14.587S542 

13.6916076 

12.8870420 

12.1042071 

48 

15.6500266 

14.0350105 

13.7804744 

12.9190100 

12,1891365 

40 

16.7075723 

14.0816145 

13.7807086 

12.9470224 

12.2121034 

60 

15.7618606 

14.7245207 

1 13.8007403 

12.9748116 

12.2334840 


90o 






INTEREST TABLES (Continued; 
ANNUITY WHOSE PRESENT VALUE IS 1 


1 i i . . 

^ “ “HJ "■ 1 - (1 + f)-« 1 - t;” ' 


3 

o 

>* 

Hate t 

n 

.a02B(i%) |.0(M:107(A %; 1 

.006(i %) 1 

005833(A %) 1 

•(>O70»5S) 

1 

hBilt MHi ill 



□ 

1.00760000 

2 


r»ll.W.IF '/HI 


Q 

0.00603200 

3 

IF ill 


■ 1 

H 

.33834670 

4 

.2516044S 




.26470501 

ff 

.20160200 

.20260093 

.20300007 

.20351357 

.20452242 

0 


.16910504 

.16969640 

.17008504 

.17106SD1 

7 


. 14.524800 

.14572SS4 

.14620086 

.14717488 

a 

.12641035 

.12736612 

.12782886 

.12830352 

.12026653 

0 


.11343670 

.11390730 

.11437008 

.11531029 

10 

.10138010 



.10323032 

. 10417123 

11 

.09227840 

HilikuilrLVl 


.00412175 

.09506004 

12 

.08469370 

.08500748 


.08652075 

.08745148 

13 

.07827606 

.07918532 

.07904224 

.08010064 

.08102188 

11 

.07277610 

.07308082 

.07413600 

.07400205 

.0755114C 

1A 

.00800777 

.00891045 

.06030430 

.06082000 

.07073039 

16 

.00383642 

.00473666 

.06518037 

.06504401 

.00056870 

17 

- -w-n 

.00106387 

.00160679 

.00195066 

.06287321 

1R 


.06778063 

.05823173 

.06808499 

.05060766 

le 

.06308720 

.06486101 

.05530253 

.05575532 

.06660740 

20 

.06182288 

.06221030 

.05200046 

.05311889 

.05403003 

21 

.01803017 

.04983183 

.05028163 

.05073383 

.06104043 

?.a 

.04677278 

.04760427 

.04011380 

. 04850585 

.04047748 

28 

.04479405 

.04308631 

.046X3403 

.04058003 

.04749340 

24 

.0429S121 

.04387139 

.04482001 

.04477258 

.04503474 

96 

,04131298 

.04220270 

.04265186 

.04310388 

.04401059 

VA 

.03977312 

.04005247 

.04111103 

.0415(3370 

.04247003 

27 

.03834736 

. a3g23645 

HI 

.04013703 

.04105175 

2U 

11 

.03791239 

nltyJ 

.03881416 

.03972871 

29 

.03679093 

.03067974 

BEEZ ttSl 

.03768186 

.D3840723 

30 

, a346406g 

.03562930 


.03043101 

.03734816 

81 

.03360440 

.03445330 

.03490304 

.03536033 

IMil lil'itl.! ■ 

82 

. 032656(>g 

.03344458 

.03380453 

,03434815 

.03520034 

88 

111 1 II 

.032407U8 

.03294727 

.03340124 

.03432048 

84 

.03071620 

.03160540 

.03205586 

.03251020 

.03343063 

85 

.02987633 

.0307G476 

.03121660 

.031G7024 

HRRajRI 

8(3 

.02008121 


.03042194 

.03087710 

1 .03170073 

37 

mil 11.1 iiiiii 


.02067130 

Hil.liJI'lll.l.l 

I1i1.hu Ji.ll 

88 


.02860876 

.02890045 


1 .03034167 

89 

.02094335 

.02783402 

.02828607 

.02874268 


10 

.02030204 

.02710310 

.02704562 

.02810261 


41 

.026G0204 

.02658352 



.02842270 

42 

.02511112 

.02600303 



.02784462 

43 

.02466724 

.02544951 



.02720338 

44 

.02402866 

.02492141 

.02537641 

.02583443 

.02070761 

46 


ivm 

.02487117 

.02633073 

.02026621 

4G 

.02304022 

i^Hii 1! 1 r (ii 1 



.02578405 

47 

.02267702 

IWi fuTrl 


1 .02438798 

.02532632 

48 

.02213433 

.02302929 

.02348603 

.02394024 

.02488604 

49 

.02170015 

.02200408 

.02306087 



60 


.02210711 

.02266376 

1 .02311612 



306 




































































































































INTn-REST TABLES (Continued) 

annuity whose pbesent value is 1 

= i/(l - D") = + * CContinued) 



■0025(t%) .( 

02130099 
02090330 
.020B3184 
.02010906 
.01981974 

.01948314 

.01916808 

.01384542 

01864308 

.01826101 

.01700809 

.01769604 

.01743142 

.01717601 

.01092780 


.004107(ft%) 

.02219711 

.02180587 

.02142916 

.02106700 

.02071830 

.02038234 
.02006843 
.01974693 
.01944426 
. .01918287 

.01887123 
.01869888 
i .01833630 
.01808026 
i .01783310 


.006 

"■02266370 1 
02226269 
.02188676 
.02162507 
.02117086 1 

02084139 I 
.02051707 
.02020608 
.01990481 
.01961302 I 

.01933280 

01906006 

.01879796 

.01854337 

.01829681 


.01068764 .1 

.01646476 
01622880 
.01600961 
.01679674 

.01668998 

.01638902 

.01619308 

.01600370 

.01481887 

.01463898 
.01440386 
.01429327 
.01412708 \ 

I .01390611 1 

01380721 

01366321 

01350298 

.01336039 

.01321330 

01307369 
.01293714 
01280384 
1 .01207367 

5 .01264626 

J .01242177 

1 01230004 

2 .01218096 

; 01200440 

,4 . 01196044 


noBaascAy.) 

.02311012 

.02272663 

.02236027 

.02198919 

.02104157 

.02130671 

.02008390 

.02067261 

02037196 

.02008170 

.01080120 

.01962999 

.01926702 

.01001306 

.01870773 


.01769371 

.01730166 

.01713639 

.01691788 

.01070674 

.01649971 

.01829962 

.01010493 

.01891672 

.01673106 

01666253 

.01637816 

01620836 

.01604295 

.01488177 

.01472404 

.01457144 

01442200 

01427020 

'.01413391 

.01399600 1 
01385935 I 
01372086 
01360740 I 
.01347088 1 

' .01334721 1 

L 01322029 

3 .01310803 1 
B .01290234 

4 01287016 


01806780 

01782627 

.01700163 

.01738360 

.01717200 

.01896667 

.01676603 

.01667289 

.01038422 

.01020070 

01602214 I 
'01684832 
01507908 
'01561423 
.01536300 1 

1 .01610704 1 
01604439 
.01489662 
01475028 1 
.01400866 I 

01447021 1 
01433613 I 
01420320 
.01407431 
.01394837 I 

01382527 I 
.01370493 
.01358724 
.01347213 
.01336950 


.01852946 

.01829848 

.01807449 

.01785716 

.01764022 

.01744138 

.01724239 

.01704901 

01686100 

.01007814 

01060024 

.01032709 

.01015851 

.01699432 

.01683436 

01567847 

01552650 

01637830 

.01523373 

.01609208 


.0076a %) 
.02406787 
.02366888 
.02329603 
.02293640 
.02268088 

.02226605 
,02193478 
.02162496 
.02132697 
.02103727 

.02075836 

02048873 

02022796 

01997560 

.01973127 

.01949400 

.01026624 

01D042SB 

,01882710 

.01861785 

.01841464 

.01821728 

.01802554 

.01783917 

.01705796 

,0174S170 
.01731020 
01714328 
.016080?4 
, .01682244 

r 01666821 

1 01051700 

J .01037130 

i 01022847 

H ,01008008 


01183884 
01172957 
.01162267 
01161770 
.01141808 I 

01131446 


01276830 j 

01266002 j 
01266374 
01244970 ! 
'01234790 


.01324030 1 
01314143 I 
.01303683 
01293242 I 
.01283116 


01495501 

01482000 

01408935 

01456115 

.01443688 

,01431347 
01410380 
'01407(170 
' 01390236 
,01385042 

01374090 
.01363372 
.01362880 
.01342608 ' 
1 01332640 


01595308 
01582034 
01560076 
■ 01560423 
'.01544054 

.01831989 

01620190 

01608057 

01497382 

.01480360 

.01476571 
01466020 
,01484696 
01444592 
1 01434701 


) .012781941 


m 39.2000 1 .91426017, 





INTUBJiiST TABLES (Continued) 


ANNnmtTY WHOSE PIMBSENT VALUE IS I 
= i/(l — 0 ") = + i (Continued) 


T‘ 

Rato i 

n 

.01(1 %) 1 

.01126(117.) 

.0125(11%) 

.016(li %) 

■0175(1J %)■ 

1 

1.01000000 

1.01126000 

1.01250000 

1.01500000 

X.Ui75nnnn 

2 

0.50751244 

0.50845323 

0.50930441 

0.51127702 

0.51310206 

3 

.34002211 

.34086130 

.34170117 

.34338206 

.34608740 

4 

.26028100 

.26707068 

.26780102 

.25044470 

.28103237 

5 

.20003980 

.20080034 

.2076(J211 

.20008032 

.21002142 

G 

,17254837 

.17320034 

.17403381 

.17552521 

.17702260 

7 

.14802828 

.14935762 

.16008872 

.15155016 

.15303060 

8 

.13000020 

.13141071 

.13213314 

.13358402 

. 13604202 

9 

.11074036 

.11745432 

.11817055 

.11000082 

.12106813 

10 

.10663203 

.10029131 

,10700307 

.10843418 

. 18087534 

11 

.00045408 

.09715084 

.00786839 

.00020384 

.L007308B 

12 

.08884870 

.08065203 

.00025831 

.00107009 

00311377 

13 

.08241482 

.08311020 

.08382100 

.OB52403G 

. 08037283 

14 

.07000117 

.07700138 

.07830516 

.07972332 

.88116502 

15 

.07212378 

.07282321 

.07362840 

.0740443Q 

. 07037739 

IG 

.00794400 

.00804363 

.00034672 

.07070608 

.67210063 

17 

.0(^25806 

.00406098 

.00500023 

.OC7O700O 

.00861023 

la 

.00008205 

.00108113 

.00238470 

.06380578 

. 06624402 

19 

.06806176 

.06876120 

. 05046648 

.00087847 

.06232061 

«0 

.06841631 

.06011631 

.06682030 

.05824674 

.06069122 

21 

.05303075 

.06373145 

.05443740 

.05580560 

.06731404 

22 

.06086372 


.06227238 

.05370332 

.06616038 

28 

.04888684 

Win T Tl 

.06020000 

.05173075 

.06313790 

24 

.04707847 

1 ,04777701 

.04848605 

.04002410 

.05133666 

25 

.04640075 

■ iM 1T1 

.04082247 


.04972062 

20 

.04880888 

■ «El(.'I'l i 

.04628720 

1 rA k 14) n 

.04820260 

27 

.04244553 

1 'iF) 

.04380077 


.04070079 

28 

.04112444 


.04254663 


. 04548161 

29 

.03089502 

.04000468 


.04277878 

. 04420424 

SO 

.03874811 

.0.3046963 


.D41G3010 

.04312975 

.31 

.03767673 

.038388GG 


.04057430 

.04207006 

32 

.03607080 

.03738636 

1 .03810701 

^^■rn tlrlrtfliB 

.04107812 

33 

.03672744 

.03044340 


^HVTT!: (cIEeI 

.04014779 

34 

.03483907 

,03666703 

.03028387 

HE,: 7Jf:T;l 

.03G27303 

.»s 

.03400308 

.03472200 

.03546111 


.03846082 

3G 

.03321431 

.03303529 


i 1 tvi; j 41 

.03767607 

37 

.03240805 

.03310072 

1 .03302270 

1 .03541437 

.03694267 

38 

.03170150 

iMil.lIU.Ll.l 

Hil.l.l )IJ.|.I 


.03024900 

.39 

.03100100 

,03181773 


.03405403 

.03569309 

10 

.03045660 


.03102141 

.03342710 

. 03497209 

41 

.02086102 


.03132063 

.03283100 

.0343S170 

42 


■ItkLfii • 'Ml 



.03382067 

43 

.02872737 

» ftili 


HKEVu^llikl 

■LLU L.Liiiil 

44 

.02820441 

.02803049 

.02908567 

.03121038 

.03277810 

15 


.02844107 

.02910012 

.03071078 

.03229321 

40 

.02722776 

.02706062 

.02871075 


. 031S3043 

47 

.02077111 


.02826400 

■n >. 1 : re ?! 


43 

.02633384 

I^Hi {vilVilK M 


Hk i Tat 


40 

.02601474 

'M 


j j 2 £ 

.03060124 

SO 

.02551273 

1 

1 — 

BR ! H1 

.03017391 


30S 






























































































INTESEST TABLES (Continued) 
ANNUITY WHOSE PRESENT VALUE IS 1 


“„f = */(l — k") = +1 (Continued) 


1 

Rate i 

po 

.01(1%) 

.01126(11%) 

.0125(1) %) 






111 WlUiil.C 

.02857168 

.03017.907 

■ ill 

.02512080 

.02687494 

.02663671 

.02819469 


52 

.0247S6U3 


HtWiVJslililrJ 

.02783287 

.02944.005 

63 

.02430950 

.02516149 


.02748537 

.02910492 

64 

.02406658 

.02481043 

.02667700 

.02715138 

.02877072 

ss 

.02372837 

.02448213 

.02525145 


.02846129 

sn 

.02340824 

.02416502 

.02403739 

■timSI 

.02815795 

57 

.02310150 

.02380110 

.02403478 

4.02622341 

■fi , M .■ 

SB 

.02280573 

.02360726 

.02434303 

.02503061 

.02768503 

69 

.02262020 

.02328306 

.02400158 

.02506012 

.02731430 

CO 

.02224446 

.02300985 

.02378093 

.02639343 

.02705336 

61 

.02107800 

.02274534 

.02352768 

.02613604 

.02680172 

62 

.02172041 

.02248000 

.02327410 

.02488751 

.02656892 

63 

.02147125 

.02224247 

.02302004 

.02464741 

.02032456 

04 

.02123013 

.02200820 

.02270203 

.02441634 

.02000821 

05 

.02090067 

.02177178 

.02256268 


.02687952 

66 

.02077052 

.021647.58 

.02a340»5 


.02660813 

07 

,02056136 

.02133037 

.02212560 


.02540372 

68- 

.02033889 

.02111086 

.02101724 


.02626607 

09 

.03013280 

.02091571 

.02171627 

.02336329 

.02507460 

70 

.01003282 

.02071750 

.02161941 

.02317236 

,02488030 

71 

.01073870 

.02052662 

.02132941 

.02206727 

.02470086 

72 

.01065010 

.02033896 

.02114501 

.02280770 

.024.63000 

7a 

.019.38708 

.02016779 

.02090000 

. 022G3308 

.02430750 

74 

.01918010 

.01998177 

.02079215 

.02240473 

.02420413 

75 

.01901009 

.01081072 

.02082325 

.02230072 

.02404570 

7ti 

.01884784 

.019G4442 

.02045010 

.02214146 

.02380200 

77 

.01888410 

.01048200 

.02020953 

.02198676 

.02.374285 

7H 

.01862488 

.01032630 

.02014436 

.0218304.6 

.02360800 

79 

.01836983 

.01917220 

• .01090341 

.02160036 

.02345748 

HO 

.01821885 

.01002323 

.01964652 

.02154832 

.02332093 

81 

.01807179 

.01887812 

.019703.56 

.02141019 

.02318828 

82 

.01792861 

,01873078 

.01956437 

.02127583 

.02306036 

83 

.01778887 

.01850908 

.01942881 

.02114500 

.U22D3‘100 

84 

.01708273 

.01846489 

.01029075 

.02101784 

.02281223 

85 

.01761998 

.01633400 

.01016608 

.02089B06 

.02269376 

86 

.01739060 

.01820654 

.01904267 

.02077333 

.02257860 

87 

.01726418 

.01808216 

.01602041 

.02005584 

.02240G36 

88 

.01714069 

.01706081 

.01880119 

.030641.38 

.02235724 

89 

.01702056 

.01784340 

.01808491 

.02042084 

.02225102 

DO 

.0)690300 

.01772684 

.01857346 

.02032113 

.02214700 

01 

.01678832 

.01761403 

.01846076 

.02021516 

.02204000 

92 

.01667624 

.01760387 

.01835272 

.02011182 

.02194382 


.01060673 

.01730620 

.01824724 

.02001104 

.02185327 

94 

.01646071 

.01729119 

.01814425 


.02170017 

96 

.01636511 

.01718851 

.01604366 


.02100944 

96 

.01625284 

.01706816' 

.01794541 

! .01972321 

.02168101 

97 

.01615284 

.01009007 

.01784941 

mil :m 

.02149480 

98 

HTi Fs 


. 01775560 

'pr' V‘l 

.02141074 

09 


li liiliTiHi 



.0213287G 

100 





.02124860 


nop 

































































INTEREST TABLES (Continued) 
ANNUITY WHOSE PRESENT VALUE IS 1 


= i/(l — u") = + £ (Continued) 


T 

SH 

Hate 4 

n 

.02(2%) 1 

.0226(2i%) 1 

.028(21 %) 

.0276(2 

■03(3 %1 ■ 

1 

1.02000000 


1.02500000 

1.02700000 


2 

0.61904960 


0.51882710 

0.62071825 

0.62261084 

3 

.34076407 

.34844458 

.36013717 

.35183243 


4 

.20262376 

.25421803 

.26681788 

.20742059 

.20002706 

5 

.21215830 

.21370021 

.21524086 

.21070832 

.21836487 

0 

.17862681 

.18003496 

. 18164007 

.18307083 

.18459750 

7 

.16461106 

. 16600026 

.15740543 


.16060036 

8 

.13050980 

. 137984G2 

.13040736 


.14246030 

9 

.12261644 

.12398170 

.I2645D89 

Klsa 

. 12843386 

10 

,11132053 

.11278708 

.11426870 

.11673972 

.11723061 

Bn 

.10217794 

.10363649 

.10610690 

.10068020 

.10807746 

12 

.094660G0 

.00001740 

.CK)748713 

Mill) llHI-OT 

.10040200 

13 

.08811836 

.08057680 

.00104827 

.09253262 

.00402064 

14 

,08260197 

.08406230 

.08653662 

.08702457 

.08852634 

ifi 

.07782647 

.07023862 

.08076046 

.08226017 

.08376658 

16 

.07306018 

.07511663 

.07660899 

.07809710 

.07061036 

17 

.00006984 

.07144039 

.07292777 

.0744318G 

.07506253 

1R 

.00670210 

.00817720 

.06067008 

.07118003 

.07270870 

10 

.00378177 

.06626182 

.06070002 

.06827802 

.00DS1388 

20 

.06116672 

.00204207 

.06414713 

.00607173 

.00721671 

21 

.06878477 

.00027672 

.00178733 

.00331941 

.00487178 

22 

.05Q63I40 

.06812821 

.05904001 

.00118040 

.00274730 

23 

.05466810 

.06017087 

.05760638 

.06924410 

.06081300 

24 

.05287110 

.05438023 

.06691282 

.06746803 

.06004742 

26 

.06122044 

.06273609 

.05427502 

.05683097 

.06742787 

?,« 

.04909923 

.06122134 

.05270876 

.06434110 

.06603829 

37 

MiiniiiiJ 

.04982188 

.06137687 

.06206770 

.06450421 

38 

tiiimnl 

.04862025 

.06008703 

.06107738 

.06320323 

29 

.04677830 

.04732081 

.04880127 

.06048D36 

.05211467 

30 


.04019934 

.04777764 

.04038442 

.06101026 

31 


.04516280 

.04073900 

.04836463 

.04000803 

82 

WiM 1 fi Ml 

.04417415 

.04570831 

.04739203 

.04004062 

33 

.04168063 

.04326722 

.04485938 

.04049263 

.04816612 

34 

.04081867 

,04230055 

.04400075 

.04604875 

.04732196 

35 

.04000221 

.04168731 

.04320558 

.04485045 

.04053920 



.04082522 

.04245158 

.04411132 

.04680370 



.04010643 

.04174000 

.04340063 

.04611162 



.03942763 

.04107012 

,04274704 

.04445034 



.03878643 

.04048015 

.04212250 

.04364386 

10 

.03055676 

.03817738 

.03083623 

.04163161 

.04320238 

41 

.03607188 


.03920780 

.04007200 

.04271241 

42 

.03641720 

Wfi ill Ifl 

.03872870 

.04044175 

.04219107 

43 

.03488093 

.03063364 

.03821088 

.03993871 

.04160811 

44 

.03438704 


.03773037 

.03946100 

.04122986 

46 

.03300062 

.03656806 

.03728761 

.03900003 

.04078618 

4ti 


.03511921 

.03683670 


.04030264 

47 

IH'rn'lTtTl 

.03460107 

.03040009 


.03990061 

48 


.03428233 

.03600600 

.03777188 

.03067777 

40 

■ai 

.03389179 

.03502348 

.03730773 

.03021314 

so 

1 .03182321 

. 03361836 

.03525800 

.03704002 

.03886640 


310 



































































INTEB/EST tables (Continued) 

anneity whose pbesent value is 1 

i/(l - p") ° + i (Continued) 


03182321 I 
.03145836 
03110909 
.03077392 
.03046220 

.03014337 

.02984060 

.02960120 

02928007 

'.02902243 

.02878707 

02862278 

02828043 

.02806848 

.02783866 

.02702024 

.02742122 

.02722310 

.02703178 

.02684005 

.02000768 
.02649,440 
,02032083 
I .02016464 
.02000736 


.0226(24%) I ■ 
.03361830 
03310102 
.03231884 
03249094 
.03217064 

.03187489 

.03168630 

.03130712 

.03103077 

.03078208 

03063533 

.03029724 

03000765 

.02984704 

,02003411 

.02042878 
.02923070 
02903966 
02S86500 
i .02807077 

i .02850468 
1 .02833810 

: 02817728 

i .02802109 
3 .02787118 


.026(25 ■g.l I - 

“TM525§OoT^70^ 


u 1 1 MiinrFil 


.02636608 

.02570761 

02560447 

.02642670 

.02620123 

.02510071 

.02503406 

02491110 

02479173 

.02407681 

02450321 

02446381 

02434760 

02424410 

.02414370 

02404602 I 
02306101 
.02386860 
.02376808 1 
02308118 


02369002 
02361313 I 
02343242 


.02772664 

.02758457 

,02744808 

.02731680 

.02718784 

02700376 

02094360 

,02082092 

,02671387 

02660423 


.03490870 

.03457440 

03425449 

.03394790 

.03366419 
.03337243 ■ 

.03310204 
.03284244 
.03269307 

.03235340 

.03212294 

.03190126 

.03168700 

.03148240 

.03128463 
1 .03109308 

.03091021 
03073300 
.03056206 

.03039712 

.03023790 

.03008417 

02993608 

,02979222 

02906368 

02951968 

,02038007 

02920103 

.02014338 

02902606 
1 .02891248 

I .02880264 

f 02809008 

I 02669208 I 


.03670014 

03037444 

.03606297 

.03576491 

.03547063 
.03620612 
. 03494404 
.03409270 
.03446163 

.03422002 
.03399707 
.03378402 
03367806 
.03338118 

.03319120 

.03300837 

,03283236 

.03200286 

.03249955 

.03234218 

.03210048 

.03204420 

.03100311 

,03170098 

.03103500 

03150878 

03138033 

03120806 

.03115382 

,03104342 
; .03093074 

03083361 ' 
i .03073389 
) 03003747 


; 02327729 | 
02320274 


02049787 
02039407 
02029452 
'02019730 
.02010291 

02001120 

.02592224 

02683677 

02675176 

.02007012 

02689078 

02661306 

.02643808 

02530678 

.02629489 

02622694 I 


02849310 
02839033 
02830266 
02821105 
..02812363 

,02803809 
.02795523 
02787480 
02779690 1 
.02772126 I 

.02704786 
.02767602 
02760747 
I 02744034 
.02737617 

I 32731188 
311 


03054420 

03045397 

,03030007 

.03028219 

.03020041 

03012125 
03004400 
02097038 
'02989850 
.02982887 

02076141 
■ 02009006 
■.02003272 
,02967134 
02961186 


03880649 

.03863382 

.03821718 

.03791471 

.03702668 

.03734907 

.03708447 

.03083114 

.03068848 

,03036603 

.03013296 

.03691008 

.03671385 

.03661682 

.03632700 

.03514581 

.03497110 

.03480313 

.03404159 

,03448018 

,03433003 

03419266 

.03405404 

.03392053 

.03379191 

.03366700 

.03364840 

,03343331 

.03332224 

.03321510 

1 03311175 
03301201 
.03201570 
03232284 
.03273313 

,03204650 
.03360284 
.03248202 
03240393 

.03232848 


03225660 

'03218608 

.03211094 

03205107 

,03198737 

.03192677 

03186010 

,03180850 

.03175281 


000^6418 1 .03154007. 








INTEREST TABEES (Continued) 


ANNUITY WHOSE PRESENT VALUE IS 1 
= i/{l — o") = + i (Continued) 



Rato i 


.oasot %) 

.04(4%) 1 

.046(44%) 

.06(6 %) 

.005(64 %1 

kHew 

1.OSBOOOOU 

1.04000000 

■ Hi"' kllli !■ 

1.05000000 

1.06600000’ 


O.S2640040 

0.5.1019008 

liliik ib frif tfl 

0.637S048S 

0.64101800 


. »rioa34i8 

.30034854 

HRmr, rilK W 

. 30720856 

.37006407 

4 

.27226114 

.27649006 


.28201183 

.28629440 

5 

.22143137 

.224(12711 


.23007480 

.23417044 

{\ 

.1S75GS21 

.10070100 

li m 

.19701747 

. 20017896 

7 

.10364440 

. 160000(11 

.10070147 1 

.17281082 

.17690442 

S 

.14547006 

.14862783 


.15472181 

.16786101 

0 

.13144001 

.13449209 

.18767447 

.140GD008 

. 14383040 

10 

.12024137 

.12320004 


.12960457 

. 13200777 

11 

.11109107 

.11414004 

!:l l:fl 

.12038880 

.12367066 

12 

.10348396 

.10056217 

HaiifiTiftitilil 

,11282641 

.11002923 

13 

.00700167 

.10014373 


■llOigM.tlrAI 

. 10908426 

14 

.09157073 

.09400807 

.00782032 

.1D1023D7 

. 10427012 

15 

.08682607 

.08094110 

.00311381 

.09634220 

. 09002660 

IQ 

.08268483 

.08682000 

.08001537 

■mwwl 

.00558264 

17 

.07004313 

.08210853 

.08641758 


.00204107 

18 

,07581084 

^Viv73T M ^ K K K ■ 

.08223000 


.08801992 

19 

.07204033 


.07040734 

.08274601 

.08016006 

20 

.07030108 


.07687014 

.08024269 

.08367033 

21 

.00803069 


.07400067 


.08146478 

22 

. 00603207 

.00910881 

.07254565 

,07597051 

.07047123 

23 

.0(W1Q1H80 

.OC73000U 

.07068249 

.07413DB2 

.07706956 

24 

.00237233 


.00808703 


.07603680 

2B 

.00007404 

.OlHOllOQ 

.00743903 

.07005240 

.07464936 

26 

.00020540 

.00250738 

.0(H>02137 


.07310307 

27 

.05786241 


.06471046 

■(> 4 1 Ji; d 

.07105228 

28 

.06600206 


.00352081 


.07081440 

29 

.05544538 

.06887003 

,00241401 

.06004651 

.00976857 

20 

.06437133 

.06783010 

.06139164 

.00506144 

.00880539 

31 

.06337240 

.06086636 


11 f'9 

miuii.iiii 

32 

.06244160 

.05604860 


^HnuKiU: tzyM 


aa 

.06167242 

.06610357 



.00633409 

34 

Km 

.06431477 


HESuLusI 

.00502958 

35 

Biiii 

.06367732 


.06107171 

.00407403 

an 

BmwfV 

.05288688 

^IntiTnitinVJ: 

.06043440 

.00430036 

37 




■iiiLUJ.iJ4n 

.00370003 

aa 




.05028423 

.00327217 

39 

.04738776 

.06100083 

.05486607 

.06870402 

.00277001 

40 

.04682728 

.06062349 

.06434316 

.05827816 

.05232084 

41 

.04629822 

^■nTT^i I II v#: K 

.06380158 

.06782220 

.06180000 

42 

.04679623 




mt Ml 

4a 



MtiT T1 Hi 


.00111337 

44 



.05258(771 

.05061025 

.00076128 

45 



.06220202 

.06620173 

.00043127 

4C 




■IJiillLLJ 

.0G012175 

47 

.04366019 



.06661431 

.05983120 


. 04330646 


1 t l.'firif J 

.06631843 

.05055854 

49 

.04296107 

.04086712 


.06603066 

.06930230 

50 

,04263371 

.04B66020 

1 .05000215 

.05477674 

.05006145 


sia 
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INTEREST TABEBS (Continued) 

annuity whose present value is 1 

= ,7(1 - «") = + i (Continued) 

nl 


Hate i 


■ 00(6 %) 

1.06000000 

0.64543080 

.37410081 

.28850140 

.23730040 
.20330263 
.17013602 
,10103694 
14702224 


- 00.1,01 .al I .07(7%) 


1,00600000 

0.64020150 

.87767670 

.20100274' 

.24003464 

.20660831 

.18233137 

.10423730 

.16023803 


,13680790 
12070204 
.11927703 
.11200011 
.10768491 

.10296270 
.09896214 
09644480 

.00236654 
.08902080 

,08718460 
,08800466 
.08304567 
.08127848 
.07067000 

.07822072 
07690436 
.07669717 
07459286 
,07367001 

07204891 
,07179222 
,07100234 
,07027203 
,00069843 

.00897380 
,00839483 
.00786743 
00736812 
,06680377 

.00640164 
00006886 
.00608342 
.06633312 
.00600000 

00470060 
,06441486 
00414708 
00389765 
06366350 


.13010409 
.13006621 
.12260817 
.11028260 
.11094048 


.10636278 

.10237767 

.09890033 

.00685401 

.00316576 


.06075040 
.08801333 
.08009120 
,08400078 
.08839770 

.08108148 

.08000480 

,07962288 

.07846306 

07747440 


1.07000000 
0.65309170 
.38105167 
.20622812 

.24380069 
.20970680 
.18555322 
.10740770 
.16348047 

.14237760 
.13336090 
.12690199 
.11905086 
.11434494 

.10979462 
.10686706 
.10242510 
.09941200 
.09075301 

.00439293 
.09228900 
.09040877 
.08871393 
,08718002 


1.07600000 

0.65002771 

.38463703 

.29860751 


.07067744 
.07575393 
07490066 
.07429924 
.07306010 

.07300220 

.07261332 

,07200634 

.07163480 

.07100854 

,07009373 

,07031779 

,00000842 

.00904352 

.00934119 

00906008 

00879743 

06866300 

.00832605 

.08811240 


,08681063 

.08480103 

.08.342673 

.08230193 

.08144805 

.08058040 
07070601 
.07907202 
.07840807 
.07779074 


.24710472 

.21304480 

,18880032 

.17072702 

.15670716 

.14668503 
.13069747 
.12027783 
.12300420 
.11770737 

.11328724 
.10939116 
.10000003 , 
10302800- 
.10041000 

.00800210 

.09002937 

.00418087 

.09263528 

.09106008 


.08(8%) 

1.08000000 

0.66076023 

.38803361 

.30102080 

.26046040 
.21031630 
.19207240 
.17401476 
.16007971 

.14902049 

.14007034 

.13260502 

.12862181 

.12120086 

.11682964 
.11207687 
.10062043 
.10070210 
.10412763 

.10185221 
.00083228 
.00803207 
.00042217 
.09497700 


.08071067 
.08849901 I 
,08740204 
.08040520 
.08549811 


.00367878 

,09250713 

.09144810 

,09048891 

08001854 


.07723390 

.07071631 

.07023085 

.07579505 

,07538670 

.07600014 

07465962 

.07433.591 

.07403500 

.07376759 

.07349067 

,07325998 

,07303744 

.07283070 

.07203853 


08467124 
,08391028 
08322599 
08259307 
.08201461 

.08148291 

08090447 

08054533 

.08013197 

.07975124 

07040031 

07907063 

.07877780 

,07850201 

.07824710 

07801146 

.07770364 

077.59190 

07740027 

.07723247 


.08882743 

.08810728 

08745081 

.08685163 

,08030411 

08580326 

.08534407 

08402440 

■.08453804 

.08418513 

08386016 
.083.56149 
.08328684 
.08303414 
.08280162 

08268728 
,08238901 
.08220799 
08204027 
'08188667 


.00344420 


.067913031 .072*6985 


.07707241 1 .0B17*28a_ 
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INTIIBDST TABLES (Continued) 
COMPOUND AMOUNT OF 1 FOR FRACTIONAL 
PERIODS (1 + 0^ 
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INTBUEST TABLES (Continued) 


AMOUNT FOB. TEAK OP J3 DEPOSITS OP l/p,p TIMES 
PEB YEAR, i/A 



aie 































































































































































AMEBIOAN EXFGBIEXCE MORTALITY TABLE 

Based on lOOiOOO living at ajge 10, giving: 2s. number of living; ds, number 
of deaths; px, probability of living; < 72 , probability of dying for age x from 
10 to 05. 
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COMMUTATION COLUMNS 3 % 

K*! * Z)* 4" Z)*+i "l“ /)»+s • ■ • • Doa 
Afa — t?» “H Ca+l -f* C'x^S • • • ♦ -j- Coo 

1 -j* (lx ^ ^x/Dx ^ AIx/Dx 

Ox » y*/*__ ^ 


X 

D, 

H. 

C. 

5f. 

1 + Ox 

A. 

10 

74400.4 

1811 316 

611.004 

21061,7 

24.3130 

.200081 . 

11 

71701.0 

1730 oau 

623.229 

21110.7 

24.2247 

.204420 

12 

00080.4 

1GG6 235 

506.047 

20587.4 

24.1025 

.20798^ 

13 

00671.2 

1600 140 

489.227 

20081.6 

23.0766 

.3016RA 

14 

(11113.0 

1629 676 

473.052 

10602.3 

23.8403 

.306447 

15 

61801.7 

1406 432 

468.028 

19119.2 

23.7118 

.309864 

IG 

50643.0 

1403 G30 

442.872 

X8G01.2 

23.6731 

,313403 

17 

57300.4 

1341 080 

428.211 

18218.3 

33.4298 

.317678 

18 

6B207.1 

1280 720 

414.008 

17700.1 

23.2817 

.321801 

10 

63243.0 

1231 463 

101.415 

17376.6 

23.1280 

.326343 

so 

61290.0 

1178 210 

388.G4S 

16974.1 

22.9711 

.330938 

21 

40408.3 

1126 919 

37ft. 806 

1GS86.4 

22.8083 

.336681 

23 

47602.4 

1077 610 

866.326 

15208.6 

22.0404 

.340671 

23 

46840.0 

1020 018 

364.102 

15843.3 

22.4072 

.346616 

24 

44161.5 

984 077 

343.308 

16180.1 

22.2680 


26 

42622.2 

030 020 

332.033 

16146.7 

22.1044 

.366184 

26 

40960.7 

807 103 

323.286 

14812.8 

21.9142 

.361722 

27 

39131.8 

860 163 

313.821 

11180.6 

21,7182 

.357431 

28 

37972.4 

817 018 

804.681 

14175,7 

21.5161 

.373317 

20 

30661.7 

770 010 

206.218 

13871.0 

21.3077 

.379387 

80 

36200.6. 

712 181 

287,001 

13674.8 

21.0930 

.386(M2 

31 

3.3887.3 

707 283 

270.091 

1328G.8 

20.8716 

.392089 

32 

32G20.3 

073 390 

272.600 

1300(i.8 

20.6436 

.398734 

33 

31397.6 

(110 770 

266.749 

12734.2 

20.4084 


31 

30217.4 

600 378 

250.074 

124G8.5 

20.1066 

.412027 

as 

29078.2 

679 101 

262.504 

12209.4 

19.9174 

.419863 

sa 

27078.7 

860 032 

246.882 

11066.0 

19.0008 

.427356 

37 

26910.0 

622 104 

241.318 

11710.0 

10.3069 

iKEMim 

38 

26691.6 

106 187 

236.460 

11408,7 

19.1264 

.442940 

30 

24001.0 

106 206 

231.757 

11232.3 

18.8406 

.451073 

10 

23043.0 

441 301 

227.085 

11000.4 


.469423 

11 

23018.8 

420 450 

223.654 

10772.7 


.407995 

42 

22121.7 

397 432 

220.220 

10549.1 


.476709 

43 

21200.1 

876 307 

217.080 

10328.8 


.486832 

44 

20423.8 

361 017 

214.724 

10111.8 

17.3360 

.498097 

45 

10614.2 

333 623 

212.678 

0897.03 

17.0093 

.604588 

40 

18830.3 

314 000 

211.371 

9081.46 


.611301 

17 

18070.6 

296 178 

210.639 

0173.08 

1 16.3348 

.624220 

48 

17333.6 

277 108 

210.615 

0262.64 


.634358 

19 

16618.3 

269 771 

211.166 

0062.03 

I 15.C3ia 

.644703 

50 

15022.8 

243 156 

213.018 

8840.67 


.666215 

61 

15246.0 

227 233 

216.228 

8027.63 


.666880 

62 

14686.7 

211 087 

217.936 

8412.30 

lyij'.F.lJ 


53 

13643.9 

197 101 

221.118 

8104.36 

14.1668 

.687657 

54 

13316.6 

183 467 

224.905 

7073.26 

13.7766 

.608713 
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^miiMTITATIOW COLUMNS S% (Continued) 


12703.9 170140 
12104.8 167488 
mis. 5 146331 
10044.5 133813 
10382.0 122868 


9880,43 11 

9289.34 10 

8768.32 9 

8237.14 8 

7726.77 7 

7224.18 ( 

0732.31 
6260.64 I 
6779.34 ■ 

6319.23 

4871.18 
4430.10 
4016.47 
3611.07 
3224.79 

2868.40 I 
2613.25 I 

2190.41 

1890.42 
1613.60 

1360.22 

1129.82 

922.040 

789.878 

680.726 

1 444.644 
330.007 
236.272 
169.204 

I 100.080 

I I 69.2288 
31.3867 
; 14.2373 

6.06661 
L 1.30473 


112486 
I 102666 
03366.6 
84608.2 
70371,1 


229.052 

233.095 

238.693 

243.700 

249.168 

264.764 

260.403 

206.080 

271.450 

276.675 


7748.84 13.3928 

7619.29 18.0061 

7285,00 12.6172 

7047.00 12.2286 

6803.30 11.8348 


0664.13 

6290.37 
6038.90 
6772.82 

6601.37 


SI ils'.lfB 

48438 3 29l‘7ll 4368‘.B| 

Ifali.O 293.136 4076.73 

^7330 7 203.182 ^71?‘55 

li tS 11 

20406.9 272.472 2630.46 


11.4427 

11.0609 

10.0608 

10.2710 

9.88624 

9,60217 

9.12334 

8.74946 

8.38128 

8.01976 

7.66647 
7.319.16 
6.98112 
0.06094 
I 6.32783 


.009920 
.621182 
.032610 
.643888 
.666298 

.066718 

.678128 

.689605 

.700828 

.712080 

.723238 

.734272 

.746182 

.766886 

.706416 

r .776734 
) .736820 
S .796666 
1 .806283 
3 .816604 


17181.1 

14322.7 

11809.6 

9610.09 

7728.07 

6116,07 

4764.86 

3026.02 

2702.08 

1962.21 

1381.48 
936.837 I 
006.820 
371.667 
212.363 

111.373 

62.1442 

20.7786 

6.64120 

1.48660 


261.802 : 

249.643 

236.190 

221.761 

206.374 

190,783 

173.970 

IBO.ISO 

137.604 

119.166 

101.686 

86.1220 

69.2169 

63.8871 

38.8009 

I 20.1381 
1 10.2148 

5 8.76716 

3 3.60364 

3 1.08677 


2357.97 

2096.08 

1846.44 

1610.25 

1388.49 

1182.12 

901.333 

817.367 

661,177 

623.673 

404.407 

302.721 

217.698 

148.382 

04.7940 

65.0860 
i 29.8469 
} 13.6321 I 

1 4.86490 

7 1.26148 


6.01076 

6.09889 

6.30146 

6.08834 

4.78972 

4.49663 

4.20849 

3.92769 

3.86207 

3.37880 

3.10694 

2.83884 

2.67926 

2.33384 

2.10292 


.824020 

.834013 

.842967 

.861796 

.860494 

.860069 

.877423 

.886001 

.803020 

,901586 

909607 

917315 

.024870 

032024 

’.038760 


1.880391 

1.662401 

1.45044 

1.29388 

1.138701 


.046231 

.061679 

,067492 

.002314 

,000834 


0.180901 


0.180061 0.176000 O.17660O| 


1.00900 .970874 
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COMMUTATION COLUMNS 3^% 

N. - D. + B*+' + ■■■■ f Dei 

4. - N./D. _ A, = M,/D. 


70801.0 
07081.6 
06180.0 
02B00.4 
£9038.4 

67471.0 

£6104.2 



1678 £36 C 
1604 043 4 

1436 002 4 

1371 473 ‘ 

1308 003 ' 

1240 026 ■ 

1101 663 ■ 

1130 440 
1083 010 
1032 002 

084 400 
037 843 
803 213 
860 430 
800 421 

1 770 114 
732 440 
090 334 
001 732 
028 676 

600 804 
£00 303 
637 100 
600 202 
482 601 

460 871 
432 327 
408 824 
380 323 
304 783 


613.024 1 

493.090 1 

475.077 1 

467.180 1 

430.008 1 

423.870 1 

407.873 J 
303.465 
378.153 
304.300 

351.008 

338.727 

320.810 

316.320 

304.243 

203.545 
283.619 
274.028 
204.701 
I 260.104 

1 247.846 

1 230.707 

) 232.331 

J 226.400 
L 218.083 

1 212.168 
7 206.383 

4 200.787 

3 196.798 

13 190,046 


344 107 
324 440 
306 660 ' 
287 513 
270 250 

263 746 
237 972 
222 902 
208 610 
194 771 


180.084 

182.493 

178.828 

176,422 

172.079 

170.127 

108.346 

100.872 

100.047 

166.082 

100.424 

107.316 
108,602 
170,234 

172.317 


17012.9 22.2246 .2 

17U99.D 22.1331 .2 

10000.2 22.0384 .2 

10131.1 21.0403 .! 

15074.0 21.8385 .5 

15234.1 21.7320 .i 

14810.2 21.0230 .! 

14402.3 21. £102 .i 

14000.8 21.3920 .i 

13031.7 21.2707 .! 

13207.3 21.1443 

12010.3 21.0134 

12577.6 20.8779 

12250.7 20.7375 

11035.4 20.6922 

11631.1 20.4417 I . 

11337.0 20.2888 

11064.0 20.1244 

10779.0 19.9673 

10616.2 19.7843 

i 10260.0 19.0064 

' 10011.2 10.4202 

0771.37 19,2286 
9639.04 19.0304 
9313.04 18.8250 

9004.00 18.0138 

8882.80 18.3040 
8070.41 18.1088 
8476.00 17.9354 

8279.80 17,6048 

8088.01 17.4401 
7902.23 17.1001 
7719.74 10.9202 
7640.01 10.0643 
7305.40 16.3744 

7102.81 10.0807 
7022.08 16.7911 
0864.34 16.4878 
0087.47 16,1770 

1 0621.42 14.8691 

0356.44 14.6340 
0189.01 14.2041 
0021,70 13.8079 
6863,09 13.6204 
5082.80 13.1801 


.308734 

.314008 

.319405 

.325115 

.330004 


.410034 
.418002 
.427018 
.430810 
.440275 

.460004 

.400003 

.470258 

480708 

.497610 

.008400 
.610608 
.631037 
.642684 
.664206 


OAA 








80 

81 

82 

83 

84 

88 

80 

87 

88 
80 

90 

01 

02 

03 

04 

05 


9733.40 
9220.60 
8740.17 

8204.44 
7801.82 

7361.06 

6913.44 
0480.76 
0071.27 
6060.86 

6273.33 
4890.65 
4618.06 
4157.82 
3808.32 

3470.07 

3146.43 

2833.42 

2636.76 

2263.67 

1987.87 

1739.39 

1608.63 

1296.73 

1100.06 

923.338 
703.234 
020.466 
404.006 
886.041 

204.010 
217.698 
164.383 
103.063 
66.6231 


124870 

115142 

106913 

97172.6 
88008.2 

81106.4 

73764.7 
06841.3 

60364.6 

64283.3 

48616.4 
43343.1 

38462.6 
33033.9 


38.3047 

20.1860 

9.11888 

3.22236 

0.827011 

0.114232 


1 

174.046 

177.326 

180.107 

183.140 

186.340 

5610.64 

5336.00 

5158.57 

4978.41 

4706.27 

L 2 . 820 e .6 
12.4763 .6 
12.1179 .6 
11.7679 .5 
11.8968 .1 

189.604 

102.000 

106.117 

109.100 

201.887 

4008.03 

4410.32 

4226.41 

4030.30 

3831.10 

11.0324 .5 

10.0033 .1 

10.3043 ■( 

0.9410 .f 

9.5791 .( 

204.457 
206.622 
208.021 
208.903 
208.BSS 

3029.30 
3424.34 
3213.32 

3010.30 
2801.40 

9.2193 

8.8620 
8.5097 
8.1615 
7.8187 

207.881 

206.639 

1 201.861 
190.436 

5 189.401 

2602.64 

2384.00 

2179.02 

1077.17 

1780.73 

7.4820 

7.1623 

0.8298 

6.5141 

6.2040 

9 181.263 

3 171.040 

3 161.889 

0 151.266 

7 140.089 

1691.24 

1409.99 

1288.05 

1076.10 

924.894 

5.9002 

6.6002 

6.3039 

6.0111 

4.7220 

M 128.880 

IQ 116.060 

38 104.488 

jg 91.6183 
89 78.9664 

784.806 

066.925 

638.066 

434.478 

342.802 

4.4308 

4.1677 

3.8843 

3.0164 

3.3483 

81 07.0490 

42 66.8606 
44 46.1902 

61 34.824! 

98 26.0993 

203.006 

190.857 

141.000 

06.8011 

00.0708 

3.0819 

2,8187 

2.6034 

2,3216 

2.0937 

r47 10.822' 

fOO 10.385“ 
^3l 5.5881 

421 2,2867 

1843 0.6863 

36.8775 
[ 19.056' 

5 8.0090' 

3 3.0816 

K 0.7957 

1.8738 

1.0580 

1.4807 

1.2923 

52 1.1380 

4232 0.1103 

Ool 0.1103 

C9 1.0000 


740984 

768135 

709041 

779716 

790183 

800476 

,810620 

.820041 

,830643 

,840318 

.840966 
.860402 
.808048 
.877741 
.880772 

.895782 

.904082 

.913315 

.921492 

.939197 

.930035 

.943932 

.960741 

,950300 

.901516 

.966184 
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COMMUTATION COLUMNS 4% 




jif./i>. 
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COMMUTATION COLUMNS 4% (Continued) 


1 7487.07 I 
7048.63 B 
6640.78 7 

8240.13 7 

8870.07 0 

5606.61 I 
6162.66 I 

4811.20 < 

4481.48 < 

4182.86 

3866.16 

8668.12 

8271.74 

2000.01 

2730.07 

2478.88 

2283.07 

2002.70 

1783.60 

1677.67 

I 1384.80 
1206.06 
1040.04 
880.736 
762.146 

627.046 

616.666 

417.010 

331.806 

267.927 

106.688 
143.766 
101.610 
; 68.0203 

42.7347 


01808.8 

84481.8 

77386.2 

70744.6 

64406.3 

68624.4 

63118.7 

47066.2 1 
43164.0 

38673.4 

34610.8 

30666.4 

27097.3 
23826.0 

20829.8 


133.337 

1 134.732 
136.233 
137.816 
139.849 

141.311 

143.083 

144.763 

148.264 

147.603 

148.763 

140.633 

149.894 

149.806 

149.063 


18098.6 147.843 

16021.7 146.349 

18387.8 141.936 
11386 1 

9601 37 132-012 


8023.80 

6638.01 

6432.00 

4392.02 

3602.29 

2760.14 

2122.20 

1806.03 

1187.72 

866.910 

697.983 

402.396 

268.820 

157.118 

89.0801' 


126.680 
1 118 -®?? 
lll-iSi 

103.369 

98.2720 

87.2276 

78.7786 

70.0404 

01.1103 

62.4184 

44.2991 

38.7269 

20.5700 

22.0781 

10.2664 


3032.50 1 

3799.16 

3804.43 
3628.10 
3300.38 . 

3260.83 

3100.62 

2966.44 
2821.67 
2676.41 

2627.82 

1 2379.06 
2220.53 
2070.64 
1029.83 

1780.78 
1833.13 
, 1487.79 

1 1346.80 

I 1208.29 

) 1076.28 

3 960.012 

i 831.076 
9 720.311 

0 617.442 


12.3072 

11.9820 

11.0630 

11.3207 

10.0866 

10.6481 

10.3092 

0.06961 

0.62982 

9.20014 

8.96132 

8.81683 

8.28226 

7.96246 

7.62718 

7.80702 
6.00281 
I 8.68488 
I 8.38288 
I 6.08617 

j 6.79384 
> 6.60611 
5 6.21931 

1 4.03633 

2 4.66640 


.620046 
.639163 
.651800 
.604689 
.677482 

.600467 
.003402 
.810667 
.629030 
.842687 

.066800 

.688030 

.081462 

.604137 

.700647 

.718061 
[ .731046 

1 .742890 
i . 764606 
r .766917 

1 .777100 

1 .788206 
1 .700267 
3 .810141 

0 .820908 


1 24.8246 
13.0199 
6.36311 
2.06838 
0.62612 

0.07227 


40.3544 J 

21.6298*1 

8.50988 

2.66877 

0.69 S 39 


10.8499 
0.66604 
3.56900 
1.46310 
0.43302 


622.170 
434.942 
360.164 
286.124 

1 225.007 

172.680 

128.290 

01.6623 

01.9863 

30.3082 

■23.0418 

'12.1018 

6.62680 

1.96620 

0.50311 


4.87980 

4.10829 

8.84197 

3.67066 

3.31342 

3.067.'»6 

2.79396 

2.64731 

2.30967 

2.08470 

1.80728 

1,05301 

1.46301 

1.20071 

1.1374 


.831554 

.341989 

.862232 

862326 

.872368 

882400 

.892348 

.002007 

.911170 

.919819 

,928182 
.030400 
.94408 
1 .96036 

.9563 


0.07227 0.06949 0.06949 


valuation columns 

fcx = Cx/D.+I 


X 

Ux 1 

*■ !jT 

Ux 

hs 

10 

11 

12 

13 

14 

16 

10 

17 

18 

19 

20 

21 

22 

23 

24 

26 

20 

27 

25 
20 

30 

31 

32 

33 

34 

30 

30 

37 

38 
30 

40 

41 

42 

43 

44 

4f 

4 

4 

4 

4 

5 

1.042 811 
1.042 833 
1,042 SOfl 
i.042 804 
1.042 922 

1.042 002 
1.042 990 
1.043 010 
1,043 0B9 
1.043 100 

1.043 141 
1.043 104 
1.043 248 
1.043 303 
1.043 368 

1.043 415 
1.043 484 
1.043 584 
1.043 026 
1,043 710 

1.043 790 
1.043 884 
1.043 980 
1.044 102 
1.044 221 

1.044 343 
1.044 493 
1.044 647 
1.044 830 
1.04B 018 

1.046 237 

1 1.045 403 

1 1.046 721 
1.040 001 

1 1.040 331 

1 1.046 084 
1 1.047 100 
7 1,047 671 

} 1 1.048 111 
g 1 1.048 746 

0 1 1.049 403 
1 1.060 272 

i2 1.061 17« 

3 1.052 18f 

54 1,063 32i 

0.007 .W 

007 673 
.007 600 
.007 027 
,007 064 

0.007 002 
.007 720 
.007 748 
.007 787 
.007 820 

0.007 800 
.007 017 

007 900 
.008 022 
.008 070 

0.008 130 
.008 107 
.008 204 
.008 333 
.008 415 

0.008 498 
.008 683 
.008 082 
,008 796 
,008 910 

0.000 027 
,000 172 
009 320 
.009 408 
,000 079 

0.009 891 
,010 100 
,010 360 
010 020 
.010 947 

1 0.011 280 
011 697 
.012 140 
,012 608 
.013 280 

0.013 974 
.014 766 
,016 629 
,016 804 
.017 704 

55 

6(1 

67 

58 

60 

00 

01 

62 

63 

04 

G5 

66 

67 

08 

00 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
83 

83 

84 

85 

86 
87 
83 
80 

90 

01 

02 

03 

04 

06 

1.064 586 
1.066 999 
1.087 663 
1.050 290 
1.061 234 

1,063 385 
1.066 780 
1.068 433 
1.071 366 
1.074 625 1 

1.078 270 
1.082 304 
1.086 782 
1.001 774 
1.097 284 

1.103 403 
1.110 117 
1,117 388 
1.126 218 
1.133 860 

1.142 862 
1.162 900 
1,164 314 
l.m 243 
1.102 031 

1,209 771 
1.230 009 
1.263 477 
1.280 246 
1,312 384 

1,363 017 
1.409 409 
1.484 070 
1.684 244 
1,713 188 

1,807 600 
2.213 760 
2.829 873 
3.893 671 
7.246 000 

0.018 022 
.020 280 
.021 800 
.023 474 
.026 347 

0.027 425 
.020 739 
.032 302 
.036 136 
.038 286 

0.041 807 
.046 704 
.060 031 
.064 864 
.000 178 

O.OQO 090 
.072 676 
.070 002 
.087 107 
.096 323 

0.104 204 
,113 971 
.124 941 
.137 433 
.161 720 

O.IOB 861 
.188 602 
.211 080 
.236 963 
,268 004 

0.308 133 
.361 306 
.434 762 
.630 670 
.666 234 

0.833 333 
1,138 880 
1.734 177 
2.701 906 
0.000 000 
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moment op INBfiTIA FOB VAEIOUS BODIES 

The mass oi the body is indicated by m. 


Moment of inertia 


Norma) to the length, | 
UiiifoFin thin rod, length I one end I 

Normal to the length,' 

Uniform thin rod, length I at the center 

Thill rectangular eheet, sides Through the center 
a and 6 parallel to 6 

Through the oentor 
Thin rectangidar eheat, sides perpondioular to the 
a and b sheet 

Normal to the plate 

Thin circular sheet of radius r through the center 
Thin circular sheet of radius f Along any didmeter 


Thin ciToular ring. Badii rt 
and rs 

Thin circular ring, Badii n 
and ra 

Bectangular parallolopipedf 
edges a, b, and c 

Sphere, radius r 

Spherical slielli external radius 
n, internal radius ri 
Sphericalshell, very thin, mean 
radius r 

Right circular cylinder of 
radius r, length I 
Bight circular cylinder of 
radius r, length I 
Hollow circular cylinder, length 
I, radii r\ and r* 

Thin cylindrical shell, length I, 
mean radius r 

Hollow circular cylinder, length | 
I, I’lidii n and rs 
Hollow circular cylinder, length 
I, very Ihin, mean radius r 
Elliptic cylinder, length 1, 
transverse aemiaxes o and b 
Bight cone, altitude A, radius 
of base r 

apheroid of revolution, equa¬ 
torial radius t 

EUipBoid, axes 2a, 2b, 2c 


Through center nor¬ 
mal to plane of ring 

Any diameter 

Through center per¬ 
pendicular to face ob, 
(parallel to edge e) 


Any diameter 
Any diameter 

Any diameter 

The longitudinal axis 
of the si^id 

Traneverao diameter 

The lonmt.udinul axis 
of the ngure 
The loagitudinnl axis 
of the ngtire 

Transverse dinnieter 
Tronsverso diameter 
Lon^tudinnl nxis 
Axis of the figure 
Polar axis 


ri* -4“ rs* 

r“ 

Ti® + rj* 
« 4 

“-12— 


2 (ri^ — f»^) 

’"s (ri> - r!>) 
2 - 

r« 

(n^ + t - 2 ^) 


fn* -fraa , 

—T- 

»(^) 

..3_. 
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nuinerftl); 


Apr. 

April 


Accoun 

Aug. 

Auguat 

av. 

Averag 

avoir. 

Avoirdi 

Ibal. 

Balanc 

bbl. or 

Barrel 

brl. 


Ihk. 

Bank, 


Debit, debtor, 


(exempli gratia) 
for example 
And ao forth 
Example, exer- 
ciae, express 
Exchange 


Fahrenheit 
February 
Free on board 


Centigram 


ft. or 1 . Foot 


/ 

Checkmark |o 


And, na in 1 c 

"Smith, Jonea 
& Co." 

b/o 

Care o£ 

A 

Acre 

a/o 

Account. 

acjct. 

Account 1 

ad val 

(ad valorem}, I 
according to 
value 

A.M. 

(ante meridiem} 

or 

in the morning, 

n.m. 

between mid¬ 
night and the 
{oUowing noon. 
12:00 A.M. ia 
noon, better 
12dX) M, 12:01 
A.M. ia one 
minute after 
midnight. 

amt- 

Amount 

ana. 

Anawer 

ap. 

Apothecaries’ 
weight or 
meaeure 


Carriage and in 
sumnce free. 


1. 

Centimeter 

nl. 

Commercial 

0. 

Company, 


county 

o.d. 

Cash on delivery 

oil. 

CoUection 

om. 

Commisaion 

r. 

Oedit, creditor 


crate. 

aS. 

Case 

3. or 

Cent 

ct. 


GU. 

Cubic 

cwt. 

Hundredweight 

da. 

Day 

Dec. 

December 

dept. 

Department 


Discount 

Deoimeter 


gr. gro. 

Great graaa 

guar. 

Guarantee 

hf. 

Hah 

hhd. 

Hogshead 

hr. 

Hour 

i.e. 

(id eat) that ia 

in. 

Inch, inches 

ins. 

Insurance 

insi, 

(instant) the 
present month 

vnt. 

Interest 


Inventory 


Keg, kilogram 
Kilometer 
Pound, pounds 


(locus sigUlia; 
place for the 
seal 

(mille) thou¬ 
sand; meridiem 
as in 12:00 M 
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—--- rrn TZr^diam^ 1 eto. weat, etc. 


Mill, 

Mar. March 

mdse. Merchandise 
mi. Mila 

nin. Minute 

nun. MiUimeter 

^ 0 . Month 

jjon. Monday 

mortg. Mortgage 

N, N33, North, North- 
Il'Vy, east, North- 
eto. ®*“‘ 

no, or Number 

' numb. ■ 

j^ov. November 
Oct. October 

O.K. Correct 

oj. Ounce 

Page 

Paragraph 
Payment 
Piece 
Paid 


(post meridiem) 
in the ‘ after¬ 
noon, between 
noon and the 
following mid¬ 
night. 12:00 

P.M. ia 
night, 12d)l 
P.M. is one 
minute after 
noon. 

Pages 

Pail 1 

(proximo) in the I Thu, 

. A,_1 trail! 


following 
mondi 
Pint, point 

Pennyweight 


Quire 

Quart 

Rod, rood 

Received 

Receipt 

Ream 

South, South¬ 
east, South- 


I treas. 


weat, eto. 
Saturday 
Second 
Secretary 
September 
Settlement 
Signed, Signa¬ 
ture- 
Square 
Stock 
Sunday 
Ton, 

Temperature 
Thursday 
Treasurer, 
treasury 
Tuesday 
(ultimo) in the 
last month 

By way oi 

(videlicet) 
namely 
Volume 
"Wednesday 
"Wssk 
"Weight 
Yard 
Year 


Angle. Use "rt 

"L” lo' /"t,;” 

Wrlte out the word 
rather than using • 

On ^ ABC, Bis the vertex, 

A, C. points on the sides o 

j., 18 P^eh&“- 


Triangle 

Square. "Use "reot. imt O 
for ■■rectangle," and i^ 
.■trap." not rx for trapesoid. 

_ Qa Circle, circles. O A(B) 

° ignatestheoirclewithcenter 

atAand passing through the 

point B. G(ABC),dss«- 
nates the circle 

through pven distinct 

points, Ai B, C. 

(ia) congruent (to). 
aimilAT (to)a 
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Symbols Belonging to Plane Geometry (Continueil) 






General MatbematiGal Symbols and Abbreviations 

''Bold-face” type—^To indicate vectors. In manuscript and at the black¬ 
board, bold-faced type is variously indicated by w.avy underscoring, or 
enclosure in a circle, or even by wavy overacoring. Some persona use Ger¬ 
man type. 

■HaU-spooes—In writing numbota with many recorded digits, halt-spaces 
(ratter then commas or other marks) may well bo used to acpamto con¬ 
venient groups of digits. Thus x •= "3.14160 26536—. 

Superseripts—^To indicate: 1. powers, ns in a®, (o — a)", etc. In modern 
practice a“ = 1 always by definition (oven for o = 0). Also in «*, etc., 
indicating number ot degrees of freedom, Wherever the context restricts 
the value of a to non-nogativo (real) values and n to positive integers, o'^* 
means the non-negative (real) nth root ol a. For complex numbers, x‘ is 
defined as e' ‘‘‘w >>, where the principal value of log x is to bo taken. In 
tables 0.0*314 may be used to indicate 0.00000314, Note epecial use gf 
sin” X for (sin z]” except for » = — 1, also for cos" z, etc. 2. symbolic 
powers, or ordor of iteration, as in T" or in D“ (= d"/dz"), or in inverse 
functions aa in sin”®, cos”', sinh”®, etc. 3. order of differentiation, as in j' 
C'p prime”), ij" C'y second,” or "p double prime”), • ■ • , • • • . 

4. feet and inches, os in 3'4''. 6. degrees, minutes, seconds, as in 34°6T7''. 
Do not omit ' for common angles. Write 0", 30°, 45°, 60°, etc,, not 0, 30, 
45, 60, etc. Do not use superscript, % for radians. Write 180° = x rod, 
but write cos (v/3) for cos 60°. 6. days, hours, minutes, seconds, ss in 
l{ri3'‘27‘"6.3*. 7. degrees of temperature os in 104°. Where C (for Centi¬ 
grade) or F (for Fahrenheit) is given, recent usage approves the omission of 
the °,.thu3 lOOC = 212F, and —40C = -40F, 8. For use with integral 
sign /, and with vertical bar |, see these symbols. 

Dot-accents—To indicate derivatives with respect to time, (Newton's notation), 
as in z for z-component of velocity, and i for z-component of acceleration. 
Subscripts—To indicate: 1, position in a soquenco, set, or matrix, os in si, at, 
oj, ' • ■ 0.1 • ■ > , or a,z" -f oiz*“‘ + . . . 4 - OrZ""' + • ■ ■ a„ or in 
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(is) honiotlietic (to); (is) 
similar (to) and similarly 
placed (with). 

(is) hoiuothctically con¬ 
gruent (to); or otherwise 
staled, (is) congruent (to) 
and similarly placed (with). 
In ease of line segments, this 
becomes, (is) parallel (with) 
and congruent (to). 

(Us) equivalent (to), (in area 
or volume). 

’Length of line segment bo- 
tween A and B. 


AB Directed segment, A to B. 

((AB) Lino (of infinite length) con¬ 
taining points A and B. 

T (AB) Directed lino (ot infinite 
length) containing points A 
and B, and in the direction 
from A to B, 

I^ cross-ratio, anharmonic ratio, 

^ (is) porspeotive with, (is) 

A' A perspective with, from cen¬ 
ter P. 

A (is) projective with. 


\ 



mathematical symbols and abbreviations 

2. general distinguiahing mark. Two eubsoripts may 

M o«r? to bfi TfiQid sub 0110 OUBj 

written adjacently without oommM **. enclosed in parentheses as in 
“a aub eleven." A subaonpt “ „ J„aes see sssoei- 

f(,), where such distinction seems demanded. 

atedsymbols. .laebraio product, as in 2i)xy. 2 . the logical 

Juxtaposition—To indioate-.l. e^nd in aymboUc logic. 

product SS in AB where A an ^ ^ p„duot. as in 

Alao written with central^ placed y or in off, the co-set oonsisting for 

Sr (the result of performing first*. • general operations! or fund- 

—rrr,r.^£Y“'tr..'7;s»ri^"« 

Thus Oixf means ZiOi®*, in indicate' 1. aggregation, as in (a -j- !>)- 

( )Uarcntheses as in /W. ffC-.l/)., ?’ 

acguence or set. as m C ,„rutalion (or substitution) in 

/OrUlnO.A .written as ** 

VaiiOijois/ , . , . j v„ X M » 12.3). 6- bino» 

' . /oiOsaA jjcjo o, jg Toplaood by t,(» > 

group theory asm desknated 

■ -nt/lrUn-r)']- designated 

mial eoeffioient. as m > +T~l\ 

W C or ,C,. For n.f, integers, f) ~ \ t / 

/'a.osO.Y 8. greatest common divisor, as in (30,42) » . 

as in (Oi, Oj, oi)Ior ^ join 10. segment or open 

®Tu» f+0. ■ »J -1/1« + U 

srj;“r)“.2K 5“-!:- ■ ■' -> - 

y,, ta, H+'l = 11..: 


preicc^e “iLk - 1211°- ' 


10. ChristoEsl symbol, se in l P J YVxWa S » S ^• 
interval, as in [a.M for sys em o 


rmnl _ If^ta 

U j 


9ppi» , 

ai"* 


[Xi, !Ei+l, ■ • • 

range of points (m 
,up, as in ( 0 , 0 , 
± 2n, ■ ’ 'I 

11. closed 


ag 

ex” 


O' 
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Subscript—Note. The use of adjacent subscripts, rather thasi of indiooa 
placed directly below is recommended on account of its availability for run¬ 
ning text,, and its economy of space and of expense in type setting. ThMs use 

b 

^.rather than rather than J*, etc. 

* ^ a 

I ]—Braces ("euily braokets") to indicate; 1. aggregation, as in ((* — e) 

, (j, — !)))>. 2. class of (in theory of aggregates), where the general dement 
only is mentioned, as in (ai) - [oi, a*, Oj], (t = 1,2,S). 8. Chrlstoffel sym- 
, , Ini ml ,„rw* “1 

bol,nsm ] .p | p J- 

<>—^Anglo brackets to indicate; 1. aggregation, 2. closed interval as with 
1 1 - 

I [—Vortical bars, to indicate; 1. absolute valuo (modulus of complex number), 
'as |a -b = n* + b*. 2. magnitude of (for vectore) aa a = |a|, 3, 

determinant, os in = ad — be. The use of the notation |afi| for the 

determinant of the maxtrix (oij), is common but is ambiguous. The notation 
det (oif) may be used for this determinant. 

I 1—Double bars, to indicate; 1. matrix as in or in laid]. 2. generd- 

iaed length (for metrical spaces), as in J/l* ■= jp{x)ilx. 

(li [)■—^or intervals, as (o,6], for system of valuee of » for which a < i g b, 
and. [a,b), for system of values of s for which a § x < b. Similarly (a,b >, 
and < a,b) ara sometimes used for these respectively, 
a—1, eontaans (or containing) as proper sub-class. 2> implios (or implying). 
3—oontains (or containing) as sub-class. (Some writers use, 3, for this.) 
c—(is) contaoned as proper sub-class within. 

c—(is) contained as sub-class within. (Some writers use, c, for this.) 
a—L. (is) Identical with. a. indicates (is) identical with for oil vslues of xfsr 
which both members are defined. 2. (is) congruent to (with reepeot to 
indiosAed modulus) aa in a h b (mod m). 3. (is) equivalent to (in formal 
logio). 

——(is) equal (to). 

<—(is) less than. 

>—(is) greater than. 

g or £ —(is) leas than or equal to. Sometimes read (in the ease of real num¬ 
bers) as " (is) not greater than.” 

fe or i—(is) greater than or equal to. . Sometimes read (in the case of real 
numbers) as “(is) not leas than.". 

—1. (ie) not identically equal (to). (Not "identically unequal to"), is 
unequal to for at least one value. 2, (is) not congruent (to). 

^—(is) not equal (to). 

S—1, (is) not equal (to), (forreal quantities). 2. (Sometimes when explained 
by context) less than or greater than respectively, 

~—!• (ia) formally, asymptotically, or approximately equal to. (The con- 
text.should make the meaning specific.) Do not use sS for *'approximately 
equal to.” 2. (is) similar (to). 3. hot (in some works on formal logio). 

380 . 



MATHEMATICAL SYMBOLS AND ABBREVIATIONS 

- 4 — 1 . approaehes (as a limit), as itt lim«-*« /(*) = i, /(i) —t b, aa a —* o, etc, 
(Do not use ■*). Not usually employed with long expressions. 2. leads 
to, validates. Implies (in logic). 3. corresponds to. 

1. mutually implies (iii logic). 2. in one-to-one correspondence with, 
corresponds reciprocally to. 

Superscriptdirected line as AS. 

I—Vertical bar, to indicate: 1. value at, as in /(x)|. - /(o), or/(®)|,_. = /(o). 
a. value between ns in /(x)li = m -/(<>)• »• » «■ divisor of, divides (in 
number theory) as 316, or (x - s)|(®* - o‘). inner product (with paren- 

theses) as (oji) = 

2 4 

V or /—Strolce, mark of cancellation as in 3* “ P, x + ? “ 

/-Solidus, or obUque rule, to indicate: 1. aotual or symbolio division, as n 
3/7, (I - e)/C* - b). <*/<*!. ambiguously 

a-b/c-d, hut (a - b)/(c - d) or a - (b/c) - d, as may be intended. 
Do not write a/bc but (a/b)e or a/(bc) as intended. Wnte a proportion as 
o/b = c/d not o:b; ;c:d. Where A, B, C, D designate displayed expressions, 

write the proportion as | = In commercial typing in place of 8,«j, it is 
usual to write 8-S/12. The solidus form o/b, adapted to running text should 
be used where conveniently possible, rather than the displayed form f. 2. 

quotient or factor group (in group theory) os O/^T, (whemfftaanoiwalsub- 
arouD of 0). ». per, as in ft/sac. 4. discount symbol, ns in Cash 6, 4/6, 
2 / 30 ^ n/90 indicating 6% discount for immediate payment, 4% discount if 
5 days, 2 % d^ount if paid within 30 days, no discount thereafter, 
but face amount of bUi is due (net) not later than the 00th day. 6. shilling, 

(in British currency) as 3/Bd, or 10/ —. „.i 

Hunerreript-—Vinculum. This may be regarded as obsolescent for genwsl 

use as a mart of aggregation due to iU unsuitability for monotype setting. 
In conjunction with the radical sign it is widely used, but ““■y J"’ 

avoided There is Ultle logical or historical basis for using rather thm 
V2. Tot a longer expression, one may write Vff’ + o ) 

Instead of VJ^(x-b). one might wnte (*--b^(* o). 

In geometry, the vinculum may be used for line segments “ 

, Bar To indicate: 1. complex conjugate of, as 3. 

lupersoript —Bar. 10 _ 


This is 


OimPTsorint '—Bar. To inuicaie: x. cpniii«A -- — - * 

soSatinconvenient for "upper extended" letters and 

etrXo indicated by cenf. as cony (X-!-»«) = x - ^ 

ns in s* • 2. arithmetic mean value of, as in 2. > 3. dosure of 

(in topology), as in S (the closure of E). 4. ^ 

Minfcid B, for greatest lower limit, and greatest lower bound respec- 
tivsly Scfi 

_.^borisontd rule, sign of division, as in Ordinarily the «.!> 

dus forin, adapted to running text, is preferred, as in (x - o)/(* -h «). Baen 
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numerator and denominator arc both complicated, the displayed forin using 
horisoiital rule may lie avoided by writing “A/B, where A = . . . ^ 

S =■ ■ ■ ■ ." 

— (conlrally placocl)—Minus sign. To indicate: 1. subtraction ns in 7 - 2 = 

6, 0 “ — lA = (ffl - 4)(ffl + i). a. overestimate, aa in 3.5—. 3. approncli 
through iiegiitivn values as in — « and —0. 4. region where variable indU 
cuted by context is negative (in graphs). 6. logical diHcrcnce (in theory of 
classes). 8. in t -)“, the sign expreased by ( — 1)'*. 

(on line)—1. dceiinnl point. In the decimal representation ol a number 
between 0 and 1, the cipher, 0, should (except in tables) appear before the 
decimal point. Tliu.s 0..3M not .311. Notation l)y powers of 10, ("scientific 
notation ”) is recommended, espceially wlicn recording approximate values' 
tims to four significant figures, 3.140 X 10® nnd 3.140 X lO"". 2. (some-' 
limes used in quoting bond prices) aa in 05.17 for QS’Ka. 3, (aomcliinea 
used in reeording mental age) as in 12.3 for 12 yr. 3 mo. 4. (in aymbolie 
logic) as murk of punctuation sepamling terms, also aa, "and." 

:—Colon. To indiento: 1. hours, in recording time, ns in 4:10 p.in. 2. ratio 
(an obaolescont form) as in a:b. The form a/b is preferred. 3. (inaymbolic 
logic) ns mark of punctuation separating groups of terms, as in p • pa j:3 

• (centrally placed)—1., mark of algebraic multiplication, particularly where 

mere juxtaposition would be ambiguous, as in JlS ■ C3. 2. (for vectors), the 
mark of inner or dot muHiplicntion ns in a ■ b » ab cos < ob. Other nota¬ 
tions are (ab) and jS ab. 

• ‘ • (preferably centrally placed)—"throe dots" mooning "and so toith," 
or "and so forth up to." Particularly in relation to the setpionce of natural 
numbers, ns in 1, 2 • • • ,; or oo, oi, • • • , On, • • • , or 1, • • • , m, 
—hence, therefore. 

i:., etc,—(in symbolic logic), marks of punctuation stronger than • 
and : 

■]— ditto, 

-h plus sign. To indicate: 1. addition, ns in 2 -)- 3, o -t-1, lO*'®'. 2. undcr- 
estimote, os in 3.5-1-. 3. continued fraction os in ai -I- r ■ lor 

oi-t- Ul-t- 

oo ri-j— 4. approach through positive values ns in -h «, and in +0. 

“'+ST+ 

6. region where variable indicated by the context is positive, (in graphs). 
6. logical addition (in theory ot clasacs). 7. " . . or . . or both/' (in 
formal logic). . Note: In writing series indicate sign before and after dots of 

emission,- aa a. -h oi + ■ • • -bo,, or i - 1 -)-i + . . . -). (-l)""'^- 

8. in abstract group theory o group or co-set may be expressed as the sum of 
its elements. 

±'—^1* “plus or minus.*' The repeated appearance of ± aa in ± a ± b ± c is 
ambiguous. In many cases the sign ± before a term which appears repeat¬ 
edly is intended to indicate the systematic use of the positive detcrminA> 
tion or of the negative determination throughout.. Thus one may write 
(a ± 6)* *■ a;3 ± 3a>6 3o6* ± b*. Whore the context restricts the value 

0 to- non-negative (mal) values, y/a means the non-negutive (real) square 
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root of a ., Honce when both signs are clesircil, write ± before the radical. 
F or roots o f a quadratic equation ax‘ + 6® + c = 0, use ± as in (—6 ± 
yt* - 4oc)/(2o). 2. (in theory of observation), "with a probable error 
of." As in 17.2 ± 0.5 cm. 

?—"minus or plus respcotivoly." Used in context where ± has appeared 
previously, os in (o ± 6)(a* + ob + b*) =» a* +.b*. Here upper signs are 
to be taken throughout, or else lower signs. Tho notation ± o T b ± c is 
ambiguous, meaning perhaps one of the four values ± (a — 6) ± c, or one of 
the two values + (a — b + e). 

X—1. times, (sign of algebraic multiplication). Used chicliy in arithmetic, 
ns in 2 X 2 = 4, 7.3 X 10^. 2. (for vectors) the sign of outer or cross 
multiplication. 3. (for classes) the Cartesian product. Thus A X B is thd 
class of all ordered pairs (a,b) where a is an clement of A, and b of B. 

■i —sign of division. Used chiefly in arithmetic, Should be replaced by 
solidus, /, where convenient. 

\/v'—squnre root of, nth root of. (See discussion under "superscript,” and 
under "vinculum"). By custom, for o positive, ^(—a) means usually 
iya, rather than but the latter unambiguous forms are preferred. 

I—"factorial," as in 31 » 1 ■ 2 • 3 => B. 01 = I, (by deflnition). The ele¬ 
mentary arithmetic definition of factorial n, may be replaced in favor of tho 
deflnition as a special cose of the Gamma function r(x). For n a natural 

number, nl “ r(» + l)i For n a large natural number, Stir¬ 

ling’s asymptotic formula (extended) yields nl ^ y2?nr(n/e)"^l + -b 


1 139 

288n> ■“ 51840n> ' 


> 


Note: Do not use the obsolescent form |n for nl 


J*, J"*'i J J —Integral signs, (use preferably bold-faco type) 

XT /(x,y)didy denotes ror '/(x,v)dx^dy, = dxf{x,y). 


^—curvilinear integral over closed path fro© from singularities. (XJae prefer¬ 
ably bold-face type.) 

I—section, or article. 

IT If—paragraph. 

a — varies as. Instead of y « x one may write y ^ kx^k bemg the constant 
factor of proportionality. 


7 —^nabla—^To indicate: 1. linear vector 


operator aa used also in 


divergence, gradient, and curl (or rotation). 2. backward difference (in 
interpolation theory) VOn ~ On — a»-i. 

V*—Laplace operator. 

Q—D'Alcmbcrtian operator. 

n » ' /f ^ • • • , (superscript)—superscript numbers. See 

“superscripts.” 

oo—infinity. Use or -« respectively, where direction of approach 
along real numbers is to be indicated. OtliCrwiso use « rather than ± 
Note: “n —> may bo read "os n increases without bound/* 
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—Alcph (initial Hebrew letter) tranafinito cardinal number, in particulat 
that of all real numbers, K» (alcph null) first transfinite cardinal. 
a —Alpha. To indicate; 1. (in analytic geometry of 3 dimensions), direction 
angle with Jf-:ixis. 2. angular acceleration. 3. (in statistics) at -1, 

ai = 0, «2 = 1 , ai ■= asA’i “* = Mi/e* “ Mi/aa*. 4- (in mathematical 

astronomy), right ascension Also indicated by R.A.) fi. angle of triangle 
at A, opposite side a. 6. root of algebraic equation as in o(® - a){z - g) 
(i - 7) = 0. 

13—(Greek Beta)—B(m,7i) = r(»n)r(n)/r(m + n), (Eulerian Beta-function), 
p— Beta. To indicate: 1. (in analytic geometry of 3 dimensions), direction 
angle with Y-axis. 2; (in statistics), = ai* -• Pi = ai = in/mK 

' 3. angle of triangle at B, opposite side b. 4. root of algebraic equation. 
Sec a. 

r—r(a) Gamma-function. Scc'M” Among numerous definitions equivalent 

for positive real values of *. are the two following: (i) r(a:) = lim 


x(s.i-l):".'(x" a - ^l) "‘~‘ * > >«• 

y—Gamma. To indicate: 1. (in analytic geometry of 3 dimensions) direction 
angle with Z-oxis. 2. Euler or Moschcroni constant. (Also indicated by 

C.) 7 =. lim + 5 + ■ • • + i - loE n) “ 0.57721 56649 01532 

86060 65120 • • • 3. angle of triangle at C, opposite side c. 4. radius 
of geodesic ourvhtivo. 6 . universal constant of gravitation ■■ 0.075 X 10“* 
emVls™- see*). 6 . root of algebraic equation, see or. 

A—Delta. To indicate; 1. triangle (In plane geometry). (For right triangle, 
vrrite itA, not d). Also area of triangle. 2. increment, as in Ax, A/, 
/(x-i-Ax), etc. 3. forward dillerenco (interpolation theory). Ac,, - o,+i - 

1 a„. 4. Laplncian operator j^i + 3 ^ « + ^ + 571 also designated by 

I V’. 5. selected square root of the discriminant of a given polynomial, os in 
|| A’ = 6 * — 4ae for the polynomial ox’ H- 61 -|- c. 6 . triangular number, (of 
I’ form (n* — »)/2). 7. Legendre’s radical, A(*>)* = 1 — fc” sin* y>. 

8 —^Delta. To indicate: 1. positive constant dependent upon e that maybe 
chosen initially as near to zero as desired. (In theory of limits, of con¬ 
tinuity, etc.) 2 . variation of. 3. (in intorpolational theory) central differ¬ 
ence ipc+i+l ** l/t+i+i — 3 /i+i d. (in mathematical astronomy) apparent 
declination. 6 . number of double points, or nodes (PlUekcr number). 
6 . (in statistics) deviation. 7. force of interest, c< = 1 -1- 1 , (in mathe¬ 
matics of finance). 8. Kronecker Delta, {,■,■ - 0 tor » j, =1 for i = j. 


In tensor notation, also 8:'. One has i,/ 


(ilj) 


9. unit 


elongation (in strength of materials). 

d^curly To indicate: Is partial difTorentiation as in d/(x,y)/dx. 2. Thd 
Jacobian, operator, as In 9(v,Vyta)/d(X|V,8). This U variously represcntedi 


sometimes as j (i etc. 
D» (also sometimes as A.) 


8s a speclHed square root of the discriminant 
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e—Epailoti. To indioato; 1. positive constant, that may be chosen initially 
independently as near to aero as desired. (In theory of limits, o( conti¬ 
nuity, etc.) 2. primitive root of unity. 3. (is) member of, (relation of 
clement to containing class). 4. eccentricity of conic section, usually better 
designated by e, 6 . (in mathematical astronomy) obliquity of ecliptic. 

3. an c-number is a transfinite ordinal of a certain limiting type. Note: 
Do not use e or fi for Napierian base except in engineering. See e. 

sS—(is not a member of.) 

f—Zeta, To indicate; 1. Rlcmann Zcta-Iunction f(s) = «”* (fors > 1 ). 

2 . (in statistics) a test of linearity, f *■ v* — r*. 

n —Eta. To indicate; 1. general variable or unknown constonl, analogous to y 
as in ease of moving system of coordinates, etc. Used in ordered set (f,v,f). 
2. a confocal coordinate. See f. 3. (in statistics), correlation ratio. 

4. order-type of the aggregate of all rational numbers. 

0—Theta. To indicate: 1. Theta-function, See tf. 2. absolute temperature 
(where t is used for time). 

0 —Theta. To indicate: 1. general angular displacement, (in trigonometry 
and analytic geometry). 2 . (in plane polar coordinates (r,®)) angle from 
initial rny to radius vector, a == r cos a, y = r sin B. 3. (in cylindrical coordi¬ 
nates (r,fl,c)) angle from initial radial half-plane to radial halt-plane contain¬ 
ing radius vector. 4. (in spherical coordinates (r,®,v)) co-latitude (measured 
from zenith) and (in astronomy) zenith distance. This notation is tradi¬ 
tional in mathematical physics, In texts on analytic geometry, usage 
varies, B being employed frequently for the longitude. See 6 . Theta- 
function. See d, 6 . (in formal theory of operations), a displacement 
operator. 7. ordinary temperature (when / is usod for time). 

d—^Theta-function. Definitions and notations vary widely. Tor elliptic 
Theta-functions the notation here given is that followed by Whittaker and 
Watson. Hero ffi designates the value of d,(o,g), di', the value of dd,(z,g)/dz. 
(i = 1,2,3,4), These are defined by di(s,g) = 2gt sin Z — 2gS sin 3z + 2gV 
sin 5c - • • • di(c,g) = 2gl sin c -t- 2gl sin 3c -1- 2gV sin 5c • dj(c,g) 

■= 1 - 1 - 2 g cos 2 c -i- 25 * cos Ic - 1 - 2 g’ cos 6 c -f • ■ • d 4 (c,g) => 1 — 2 g cos 
2c -t- 2g* cos 4c — 2g* cos 6 c -)-•••. 

t—Iota, number of inflexions (a Fltickcr number). 

,—inverted Iota, (in formal logic) the unique element fulfilling description 
stated. 

«—Kappa, number of cusps. (A Flacker number). 

A—Lambda, sometimes used for null-class. 

A—Lambda. To indicate: 1. general linear parameter (e.g., in a pencil), as 
in F H- kf?. 2. running index, as in ix(x = 1, 2, > > • ). 3. longitude (in 
mathematical astronomy). 4- characteristic value (as in \i) in theory of 
linear differential equations of second order, linear integral equations, etc. 
6 . order-typo of the aggregate of all real numbers. 

fi—Mu. To indicate: 1. running index, usually used with k, as in axj/s. 
2. general linear parameter, when used with k, as in kF -t- /iff. 3, (in statis¬ 
tics) moment, about the arithmetic mean, as in at = S(/i(u -- pi ” v’ “ 
variance. 4. p,, force of mortality ■= —d (log, 2 .)/dz. 8. (in number 
theory) inversion function of Moebius and Mertens. 

Sit 
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V —Nu. To indicato: 1. running index, usually with X and ix. i. (in statis¬ 
tics) moment about arbitrary origin A (in “short method”) ns in n = 
Si/iCxi - A)‘. 

£—Xi. To indicate: 1. general variable, or unknown constant analogous to 
X, aa in moving systems ol coordiiiatca, etc. 2. n contocnl coordinate as in 

(i) confocnl eilipaes and liypcrbolns, + bx’- y = !,-'« <£<!>>< 


< o’, (ii) conlocai 4 !iiipaoida and hyiicrboioids oI revolution, 




= 1 , — w <£<()>< i; < oL (iii) nonlocal parabolas, y‘+2\- 

(i — X)=0, —(iv) confocul paraboloids of 

revolution, -f a’ -b 2X(ai — Xl—O, —w<(<0<ii<+“. (v) con- 

pii 

focal ollipsoid.s and liypcrboloida, + ,.a _ “ li — “ < 

£ < c’ < s < 6’ < f < o’, (vi) confocnl paraboloids, ^ - 

2 a-x, —« <£<;>»<r<+«- 
II, IIiII” Iliaj or II—1. product of terms with index i, or j, etc. ranging 
” (fi) n 

from m to n, or over/2. DonotuficH, II ,etCa (Bold-faced typo preferred.) 

i i — m 

2 . (in some formal logical troatmenta) **for eveiy.’* 

• • • —Iiai„ II.II.Ua, etc. 

PI. 1. the ratio of the length of circumforonco of a circle, to the diameter. 
V = S.ldlfiO 20535 80793 238>10 * • • 2. general notation for plane, 
projcctivity, pi-ojoctivc, period, oto, 

p—Rho. 1 . radius of gcodcaic curvature. 2 . proportionality factor, os in 


pXi * Z,-ajjZ|. 

"V, ^ ^ ft ^—Signia. 1. flummation, sum of terms of index i, 

or j, etc,, ranging from m to n, or over range 22. Do, not use 2^, ^, etc. 

t 1 - wi 

(bold-faced type preferred). 2 . (on some formal logical treatments) "for 
at least one." 9< (in number theory) 2 .i/» summation extended over all 
divisors of n. 4. (in mathematical astronomy) L'-pt is the intersection of the 
meridian with the equator. 


Si/, 2 i,'h • • • SiSj', SiS/Sfe, etc. 

V —Sigma. To indicate: 1. radius of torsion. 2. (in statistics) standard 
deviation. tr^N — Z,(zi — f)*/!- 3* (in number theory), <rb(n) — sum of 
2;th powers of divisors of n. 4. any one of several analogous SigmSrfunc- 
tions. The simplest elliptic Sigma-function r(z) is related to the Weior- 

strassian jp function by « —d*logau/du*. 


Onohoso-u ' 




_ 

91 




,„il _£!?£^ _ 
“r 2 51 

S. proportionality factor, usually 


used with p. 

T—Tau. To indicate: 1. number of bitangenta (a Pliicker number), 
(when t is used for temperature), 3. torsion (of curve in space). 
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T—Upailon. (In mathematicnl aatronomy) vernal equinox, 
f—Phi. To indicate; 1. general functional symbol, especially tor polynomials, 

2. (in spherical coordinates, (f,S,*>), longitude from x to y in right-handed 
system. In some astronomical work the :-axis points to the tenith, 9 is the 
zenith-distance, and «? is the west azimuth. In some works on analytic 
geometry the roles of 0 and v are interchanged, although the system given is 
traditional mathematical physics, x » r sin 9 cos w, 2 / ** r sin 0 sin ip, z ^ r 
cos 9. 3. (in geocentric coordinates, (r,p,h)v> = latitude (not co-latitude as 
with spherical coordinates). 4. (in plane polar coordinates (r,w),) Used 
chiefly as specialized case of spherical coordinates (r,ir/ 2 ,ci). See 9 . 6 . 
inclination of piano curve, tan v> — dy/dx ■■ m. 8 . (in number theory.) 
Euler's function or indicatrix. w(n) is the number of positive integers not 
exceeding n and prime to n. 7. w>(*), characteristic function, sea Xi. 8 . 

argument in Legendre's elliptic integrals, J^'’A(w)dp, F(wifc) — 

9. the normal probability function of Laplace and Gauss in 

the form z>(l) = ■ 10. <Pr(x), sometimes used for Dernoulli poly- 

v 2 ir 

nomial. See fl„(*). 

X—Chi. (In statistical theory) x’ is a measure oi goodness of fit, devised by 
Karl Pearson, x’ = S(/i — Npt)‘/(Npi) for N items, withpitheprobability 
of appearances and ft the frequency for items in an ith class. 

\li —Psi. To indicate: 1. general functional symbol (usually with w). 8 - angle 
from radius vector to tangent of plane curve. 3. (with gcocentrio coordi¬ 
nates in mathematical astronomy), co-latitude. See w. 
fi—Omega, To indicate; 1. a certain annihilator in the theory of binary con- 
eomilaiiLs. 2 . (with subscript) transflnitc ordinals of certoin minimol type. 

3, (in geometry of the triangle) n,Q', the Brocard points. 

o,—Omega. To indicate: 1. angular velocity.' 2, first transfinite ordinal, 
order-typo of the aggregate of all natural numbers. 3. imaginary cube root 
of unity, related to », by w ** (—1 -h t'x/Sl/Z. 4, wj, ws, wz, half-perioda of 
Weierstrassian (^-function, 

A—1. A vertex, ond the associated angle of AABC. See a. 2. A.;, algebraic 
complement of ati in determinant, D. Aii = dD/daii. 3. (in astronomy) 
azimuth. 4 . (in astronomy) astronomical unit, mean geocentric distance to 
tho sun, B. acres. 6 . area. 

AM—arithmetic mean. See also superscript . 

Ans.—answer. 

AP—nritlimctio progression. 

Ax—axiom. 

a _ 1 . (in elcmentray algebra) initial term ia arithmetic or geometric progrcssioa, 

St. (with subscript) coefficient in Fourier series, (oo/2) -I- S%,(a« cos 
M -f b„ sin ni). 3 . (with two indices) element in matrix or determinant, as 

/oii Oil oiA ^r 1““ “‘*1. 4. (in elementary geometry) apothegm. 6. (in 

\Q,gi flgg Ass/ Ag)! , 

goometry of triangle) first sido-line, also length of first side of the tnanRlc. 
6 . (in elementary analytic geometry) i-intercept. 7. (in elementory analy¬ 
tic geometry) semi-major axis of ellipse or semi-tranevorse axis of hyperbola, 
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cto. (Wlion equations arc in normal form.) For central conics and quodticli 
the a is usually associated with x, as in (I’/a’) = 1, even when a 

may bo less than 6, or ns in ~(x*/a-) + Oj‘/b‘) = 1, whore a is the semi- 
conjugate axis, 
abs—absolute value of. 
aeo—nccclemtion. 

am—amplitude fiiaetion. *> = am «, where u = F = 

amp—amplitude of vibration, 
approx—approximate(ly). 

arc (in "arc sin" etc.)—inverse. Also written sin“* etc. Do notuae‘'aro"£or 
inverse of hyperbolic functions. Write sinh“', ete. 
arg—argument. For r and 0 real, fl is the argument of rc<®. 
nv—average. 

J) —1. (With subscripts) BernoulU numbers and polynomials. To indicate 
what usage among many is being followed in any given case, authors would 
do well to list the values of the first few Bernoulli numbers as for example, 
Bi = J, Be “ B> = 0, Br = —j'j, ete. The Bernoulli polynomials, ate 

defined as B„(x) =- and satisfy B„(a: + 1) - fl„(i) - n*"-t 

with the choice of notation for Bernoulli numbers given above. (Also 
designated by *>a(i).) 2. bound (general symbol). B, B designate least 
upper, and greatest lower bound respectively. Preferred notations are 
“sup" and “inf" respectively. 3. a vertex and the associated angle of 
AABC. See |9. 4. (in elementary solid geometry), area of base of a eolid. 
b—1. (in elementary geometry) length of base of plane figure. b,6', parallel 
bases of trapezoid, 2. (in elementary analytic geometry) y-intercept, 
3. (in elementary analytic geometry) semi-axis. Sec a. i, (in geometry 
of the triangle) second side-lino, also length of second side of the triangle, 

flsi* f^zic ftziw 

bei(z)—Thomson-Bossol function, bei(z) - «... 

bcr(z) ± ibci(z) — Jj(mV ± i) = /o(sV ± »). 
ber(z)—Thomaon-Beaael function. (Seobei(i).) ber(») = 1 - -1-— 

C —1* arbitrary conatant of integration. 2« (in elementary geometry) cir¬ 
cumference of circle; also, cirdo. 3* general symbol for curve. 4. (with 
subscripts) combination, os in Cii.r or nCr, the number of combinations of n> 
things taken r at a time (without repetitions). The form nCr or oven "C, is 

widely used but the notation C„,r or C(n,r) or is to be preferred. 6, 

Roman numeral for ''hundred." 6» Suler or Maschcroni constant. Also 
designated by y. (See 7 .) 7. (chiefly as subscript) contour of integration. 
8. Centigrade, degree Centigrade, ss ^^520, 

Ci—cosine integral function, Ci(a:) ^ (cob u/u)du. 

CF—(in elementary differential equations) complementary function. 
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c—1. (in geometry of triangle) third side-line, also length o[ third side of tri¬ 
angle. 2- (in elementary analytic geometry), s-intercept. 3. (in elemen¬ 
tary analytic geometry) semi-axis. (See a.) 

CIS—cia 0 » cos 0 -I- i sin = s'* •> erp(fe). The latter forms preferred. 
cIs—class, set, or aggregate. 

cn—cosine amplitude function, (Jacobian elliptic function.) 
colog—cologarithm (of). 

conj—(complex) conjugate (of). See superscript “. 
cos—cosine (of). 

cos"'—inverse cosine (of). Also written arc cos. ' 

cosh—hyperbolic cosine (of). Do not write Cos nor Gof (in German letters), 
cosh"'—inverse hyperbolic cosine of. Do not write arc cosh. 

CSC—eoBooant (of). 

CSC"' —inverse cosecant (of). Also written arc esc. 
ctn—cotangent (of). 

ctn"'—inverse cotangent (of). Also written aic ctn. 

otnh—hyperbolic cotangent (of). Do not write Ctn, nor Gtn (in German 
letters). 

ctnh"'—inverse hyperbolic cotangent of. Do not write are etnb. 

ou—cubic. 

cum—cumulative 

evrs—eoversed sine (of) evrs ® =» 1 — sin *. 

D —1. differential operator, as In Dp -= y', = iJ/Sx. 2, Roman 

numeral for "five hundred." 3. general symbol for denominator, or for 
determinant. . 4. discriminant of binary form, or of polynomial. 8. (in. 
atatietical theory), (with subscripts 0, 1, . . . , 10), dccilo marks, 6. 
D(ai, O], . ■ • , a„) sometimes designates the Vandermonde determinant 


loi • • 

• av"-> 

ICr • * 



Dof—definition. 

Dem—demonstration, proof. 

d —1. (in elementary algebra), common difference in arithmetic progression. 
2. differential operator, as in d^/dx*. 3, (in elementary geometry) diameter. 
4. (ns superscript) days, as in 3'‘3'‘17". 6. (British currency) pence, 
deg—degree, degrees, 
det—determinant of, as in det (e,,). 
div—divergence of, also indicated by V. 
dn—dn(s), a Jacobian elliptic function, 
a—(there) exists. 

31—there exist uniquely. 

E —1. E,F,G fundamental differential quantities of first order tor surfaces. 
2. E(,v,k), Legendre’s normal elliptic integral, of the second kind, B = 

J *’A(v)d^. 8. east, 4. (in Euler's polyhedral formula) number of edges of 
0 ^ 
polyhedron. B. dieplacement operator, £?(/(*)) *= /(!» + !)• B* C® >nathc- 
matical astronomy) equation of time. 
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ill — c,vj>oiiL*nLilli inlcgml fiuii^Uoii £i(u:) = J du/(ue“)., 

Eq—cjqualiou* 

Ex—cxuniisc. 

—1. bii«e of naLnnil (or KnjfU'riun) logarithms. In placo of one may writfl 
C!xp A. f = 2.7IS2K 1S2S‘1 590.15 23530 * ■ • Iok.o c = ill = 0.43429 44819 
03251 H2705 • ‘ • loji-. 10 = 1/jlf = 2.:502ri8 50929 94045 08402. In some 
eiigini’rriiig wnric, ^vhlM‘e c is used olhcnviae, ilm bairie of iiaLuml logarithms 
i.s <lc'.sigM}iLrfl liy «. 2. oeoentricity of a coiiio. 3. <Ji « lS3(toi),u4 - 83 (m,), Cb 

« for Weierstrassiiiu olliptic fuiictioiiR. 4. (in miitliuiruitieal astron¬ 

omy) cccijiiliieity of rarlh's nrhit. 6. (iii elmneiUary solid geometry) length 
of laliM’iil odgo (of right pyramid, prism, ctij.). 

erf—error funetion, evr(.c) = (\/2A)J^ 

exp—exponential function of, aa in cxp(o’ + for e**'‘^*. One could also 
write thia where ti « + 1^,** 

oxsQC ‘—oxaoeiint function, exsee 0 « sec ^ — 1. 

F—Force. 

F —1. general aymbol for function or functional. 2. the second funda¬ 
mental diffcrcntiiil quantity of first order for »nrfacc.s- Soo F. 3. (in 
Euler's polyhedral fontuiltt) number of faces of polyhedron. 4. F(v», ft), 

Legendro'a normal ollipLic integral of the first kind, F — Sco d 

and JE. yo is here the umpliinilo of F, ~ am F. 6, F(a, b; c: a), hyper- 
ecoinetnc function. 6. Z^ahrculicit, degree Puhrenhelt, as in 70F. 

PS—Fourier scrica. 

Fig,—figure, 

Fr—frontier act of. 

J —1. general aymbol for function or functional. 2. /{, frequency of Xi in 
univariate table. 3. frequency of vibration. 4. feet as in f/s, feet per 
secorid. Preferable ft/sec. 
ft—feet. Sec also / and 

—>1* general symbol for group. 2. the third rundamcrital differential quan¬ 
tity of first order for surfaces. 3. G(xt, * • • , £»; €i, • • • , In) Green's 
function for two points in n-apneo. 4. (constant) linear group of points on an 
algebraic curve. See g. 6. gravitational constant. 

• G.C.T.—GTcen^yich civil time, 

GCD—greatest common divisor, 

‘GCS—greatest common subgroup. 

‘GF—Galois field, as in GF(p"), 

-GMi—geometric mean. 

• GP—geometric progression, 

—!■ general function symbol, used with /. 2. (terrestrial) gravitational 
attraction. 3. (variable) linear group of pointa on on algebraic curve. See 
G. 4. gi, frequency of yt in bivariate table. 5. general coefficient in tensor, 
as in gf^x^y^sk. 

_gd—Gudermaniiian. e’* = tan ^ sd u^. 
grad—gradient of. Also written V. 
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1.. general symbol for subgroup, as in <?/H, particularly fornormil (or self¬ 
conjugate) subgroup. 2. Hessian, os H(f) - det ^{ - ■ 3. nth 

Hermite polynomid, - (-l)"D’*c-*V». 4. ^(^1, P,; Pj, Pt) is 

the proposition that Pi and Pa aeparato harmonically P* and P4. B. ortho- 
center of triangle. 6. pi, • - ■ , p,0 Hamiltonian function 

(in mathematical physics). 7. mean curvature of surface, If «» EG — FK 
8. (in mathematical astronomy) hour-angle. Also designated by t, 

UCF —^highest common factor. 

HM—harmonic mean. 

HP—‘(in elementary algebra) harmonic progression. 

Hyp.—hypothesis. 

h —1» (m interpolation theory), distance, between uniformly spaced ordinates. 
2. class interval, in x, 3, increment of £. Also Ax. 4. (as superscript) 
hours, as in 8‘‘15“'. 6. (terminal) hyperbolic, as in sinh* tanh"*, etc. 
6. altitude ("height'*). 

hivv—^haversine (of), hav x « (vers x)/2. 

general symbol for interval, and for definite integral. 2. Homan num¬ 
eral for "one." Write IV not IIII, IX not VIIII. 3. 7( ), imaginary part 
of, also designated by X( ), or Xm( ). 4. /ii(z), the Bessel function "of 

(X)gH + J.Fl 

■>°o ar(n ~ 4- ~m' + T ) ' ®‘ BComctry 
of triangle) in canter. 0. sometimes used for the identity oa an operation in 
n group. 

I—(Black letter) imaginary part of. See /. 

Im—imaginary port of. See I. 

i —1. running index, ns in or, » = 1, • • • , n. 2. one of the two imaginary 
square roots of —1. (In elcotrical engineering, when it is used for the cur¬ 
rent, j ia used for this imaginary unit.) 

f—/, j, k, unit vectors in a right-handed rectangular system, i Xj = k, 
J X k i, h X i - j. 

inf.—("infiraum") greatest lower bound. 


J —1. Jetobian as in J 



, also designated by d(u,v,w)/<)(i:,y,!). 


S. J.(e), 


Bessel coelTioient of order «. 3. Jacobian curve. 4. Jacobian group of 

points in a linear series of groups of points on an algebraic curve, 
j—1. running index, with i. 2. (aometimes in electrical engineering) VC-1). 
See i. 

j— 2 , unit vector. See i. 

K —1. specific curvature of surface. 2. kernel of integral equation, as in 


ulx) =/(*) + \j^R(x,lMl)dl. 


K., the nth iterated kernel is then defined 


recureively by Jfi Jf«(®,y) = Also designated by 

JC'"'. 3. K, iK', periods for Jacobian clUptio functions. 4. Symmedian 
(Lemoinc) center of triangle. B. the Bessel function ("second solu¬ 


tion”) lim 
11-+n 


(-11" j~ /-.(r) - 7.(s) 


2 


'] 


341 



MATHEMATICAL SYMBOLS AND ABBREVIATIONS 

fc-1. piiportionolity factor for variotlon Do not use !/“=*• 2. nmmng 
index u^sed with h 3. k,k', modulus and complementary modulus rospec- 
tivcly of Jacobian elliptic functions. 4. class interval, in y. 6. morement 

ill y* Also 

^\"JJ!!.B“tcrfunctiona defined as real for teal s and satisfying, kerW + 

Z^L'icnomfs^i^oHor linear function. 2. general symbol for linear system, 
or lifenr .space. 3. limit, as in __L_e-- 0. See "Um.' 4. Beman nu- 

mnml for "fiftv." B. IcnRth. Also designated by 1. 6. first fundament^ 

Serial rprentity of second order tor surfaces. 7 Lex.s rat.o, v 

for seta of s objects each. 8. I«(x). nth Laguerro polynomial, L,(i)e -nl = 

0“(c."’n). . 

jjQX)_lowest common denominator. 

LCM—lowest (or least) common multiple. , , ..u .. 

J-lT running index. 2. (in elementary algebra) last term (of arithmetic 
or g»metL progression). 3. I = cos «. directional cosine, (with caxis). 

4. length. Also designated by i. 
lat.—latitude. 

li-logarlthmic integral or integral logarithm (unction, l»(i) - du/lcg u. 
Urn-limit ( )’, IK, least upper limit, Ijm, greatest lower limit. 

In—(Sometimes) natural logarithm of- ■ j . , 

OK-logarithm (of). In theoretical work, the natural b^e, e, m understood; 
in numerical computation with tables, the base 10 is understood un ess c hen 
wise specified. Some writers use “In'* for natural logarithm of. Where 
a-mbiguity is otherwise likely, indicate the boee, thus logb x, logio i, log, i. 

M^Sr'^man'numeria, thousand. 2. arithmetic mean. Also designeted by 
supemcript bar, as X, or by AM. 8. centroid (in gooinotry of triangle). 
4. second fundamental differential quantity of second order for surfaces. 
M.p.—^mcan doviatioiie 
Md—^median. 

Mm—mid-meim, arithmetic mean of data in range Qi to Qt. 

„ _general symbol for natural number, or integer, usually used with n. 

2. elope of line, dp/d®. 3. m -= cos p, directional oosino (with y-iaaa). 
i. «i., mi, me, median lines, lengths of medians of tria,ngle. B. (ns sub¬ 
script) meridian measurement. 6. clase of an algebraic plane curve (a 
moker number). 7. (superscript) minutes, as in 10^13'‘6”. 8, meters, 
/lax—maximum (oO. 
meas—measure (of), 
mi—^miles. 

min—1. minimum (of). 2. minutes 

—1. modulus (of), as in mod(r«t®) = r. 2. modulo sa in 7 * —3 (mod 6). 

j] _ 1 . third fundamental differential quantity of second order for surfaces. 

2. north. 3. total frequency in a statistical distribution. 
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n—1. general ayinbol for natural number or integer. 2. n = cos 7, direotional 
cosine (with s-axis). 3. order or degree of plane algebraic curve (a Flflcker 
number). 4. (in elementary algebra) number of terras in finite progression. 
6. (sometimee) total frequency. See N, 6. outward normal to surface, as 
in cos (9, n). 

0 —1. origin of coordinates. 2. ejrcumcenter of triangle. 3. of comparable 
order with, as ZjiLaa — 0(Af*). 

0 —of inferior order to, ae log n = o(n). 
rrd—order. 

)' —1. general symbol for polynomial, in particular the interpolational poly¬ 
nomial. 2. product moment. Also expressed by p. S. general symbol for 
point. The common notation indicating the coordinate system used as 
Pix,y^), P(r,d,yi), etc., is not recommended. 4. general probability distri¬ 
bution function, in particular any one of Pearson’s standard types, or Pois¬ 
son's forms. S. Pii(x), Legendre polynomial, 2"nlP,(*> — D"(i* — 1)”. 
6. total force due to pressure, 7. function, as in Pdx -f Qiy, and in s' + 
P(x)v = Q{x). 8. P,., or „P„ or P(n,r), number of permutations of n dis¬ 
tinct things taken r at a time (without repetitions), => n!/rl. 9. general 
potential due to finite number of particles. In Newtonian case P = Simi/n. 
See U and Vf. 10. horizontal parallax. 11. north celestial pole, 

PE—probable error. Sea ±. 

Post.—^postulate. . 

Prob.—1. problem. 2. probability. 

Prop.—proposition. 

PS—-power aeries. 

Pt.—^point. 

IP—Weierstrassian elliptic function. 

p —1. general symbol for prime number. 2. semi-latus rectum, 3. prob¬ 
ability ratio. 4. genus (or deficiency) or plane algebraic curve (a Plttcker 
number), I. perpendicular distance from origin to given line or plane. 

6. numerator of nth convergent of continued fraction Oo ■+ 

■ • • (P-i = 0, po = 1), Pi ■» a«, p»,.i = o„pn + P1.1. 7. pia, pu, pii, pii, 
Pu, pji, lino coordinates (point system). 8. sometimes "per," as in "rpm," 
revolutions per second. This use is not recommended. 9. perimeter. 
10. p(ii), total number of partitions of n. 11. pi, impulse component, 
p.—^page. 
pos.—positive. 

Q—1. general symbol for quadratic form or quadratic manifold. 2. Qi, Q, 
first and third quartile marks, (Qj is the median, Md.) 3. function, as in 
Pdx + Qdy, snd in y'+ P(x)i/ * Q(®). 4. OfEi, Pj, fij Pj, P«,i’»),quad- 
rangdlar set of six points, 

QD—quartile deviation. 

Q.E.D.—("Quod orat demonstrandum”) which was to be proved. 

Q.E.E.—("Quod erat fooierdum") which was to bo constructed. 

9—1. complementary probability, g “ 1 — p. 2. g», denominator of nth 

convergent of continued fraction, si + ■•■(?•“ S' 
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?»i.i “ o,.?, + 5n_i. . S. ?ii, Jia, flu, «ja, ?j4, ;aa, lino coordinates (plana sya- 
tom). 4, qt, gi, quarLilc cliatanccs from tire median. 6. qi, force componcat. 
It —1. general symbol for remainder. Itn{x), remainder after ti turns in power- 
series in X. 2. ratlins, in particular circumradius of triangle, 3. real part 
of. Also indicated by 1R (Black letter), and Ro. 4. general symbol for 

range of variable, as in I . 

*/(") 

*|R—(Black Icltop) real value of. Sco R. 

U. A.—right aBccnsion. Also designated by a. 
lie—roul value of. See R, 

IljVig—root-moan-squape. 

r—1. goucral running indcxi as in rth term. radius (see i2)i in particular 
in radius of triangle, 3. coefTicicnt of linear correlation, Correlation coeffi¬ 
cient. 4* (in elementary algebra) common ratio between successive terms 
in a geometric progression. 5. distanco, in polar and in spherical coordinates; 
projected distances in cylindrical coordinates. 6. (sometimes) ravolutions, 
os in r.p.m, (revolutions per minute). 7* (sometimcB) (superscript) radians, 
as in • (This usage is not recommended.) 
rad—1. radius. 2. radians. Where ilo unita ore Indicated angles ate meas¬ 
ured in Todiana, aln 30 means ^^aine of 30 radians/' not sin 30^. Do not 
write sin or or ain a<'') for sin a (whero a ia measured in iadlanB)| since supcr- 
Boript r ia aometimea interpreted os ''revolutions." 
rot—rotation or curl of vector, Also designated by V*. 

S —1. general symbol for apace, aa Snt apace of n dimension. See 2. gen¬ 
eral symbol for sum, as in ^n, sum of first n terms of given sequence or series. 
See 8. 3. Bouth. 4i standard error of estimate. 6. radius of apherioal 
curvature of curve. 

Si—lat sinc-intogral function Si(x) » ^ (sin ufu)du, Seo si. 

S.T.—aidorial time. 

8.—1. general running index. Used with r. 2. general symbol for buiUi as 
in 8„ aum of first n terms of sequence or aerioa. Bee S, 8. (in elementary 
algebra), sum of arithmetic or of geometric progression. 4. 8fc(n), aum of fcl^ 
powers of first n natural numbers. 6. it, aum of the ftth powers of the roots 
of an algebraic equation. 6. arc length. 7. slant height. 8. (usually as 
superscript) aeeonda. 9. scmi-interquartilo range. 10. aemi-perimeter of 
triangle, a = (a + 6 + c)/2. 11. («}motimes) number of individuals in 
sample. 12. root-meaa-squai*e deviation about arbitrarily assumed origis, 
(in "short method"), 
sec—secant (of). 

sec~'—inverse secant (of). Also designated by arc sec. 

sech—^hyperbolic accont (of). Do not use Seo or @ec (in German letters). 

Bcoh^'—inverse hyperbolic secant of. Bo not use arc seoh. 

si—2iid sine-integral function, ^*(1) " (sin ti/u)du. See Si. 

Bgn—(sigiium) sign (of), more generally for z complex, sgn e = »J\z\ 

sin—sine (of). Do not use Sin, 

sin"*—inverae sine (of). Also designated by arc sin. 

sinh—hyperbolic sine (of). Do not use Sin, or ©Irt (in German letters), 
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ginh"’—^inverse hyperbolic sine of. Do not use "are sinh." 
sk—skewness of frequency distribution, 
sn—(Jacobian elliptic function), sine amplitude, 
sq—square. 

sup—(aupremum) least upper bound. Sometimes designated by L.U.B., or 
l.u.b. 

T —1. total time, (as in time of flight of projectile). 2. clook time. 3. general 
symbol for transformation, T*, nth iterate of T. 4. tons. 6. (in logic), 
true or truth. 6. absolute temperature. 

Th—theorem. 

I —1. general variable or parameter. 3. time. 3eo r. See “dot accent." 

3. ordinary temperature. See T, r, 6, 
tan—tangent (of). 

tan~'—inverse tangent (of). Also designated by arc tan. 

tank—hyperbolic tangent (of). Do not use Tan or Xon (in German letters). 

tanh~'—inverse hyperbolic tangent (of). Do not use are tanh. 

V —general (line surface or volume) potential. In Newtonian case, V 

f t^or r or r SeePandlV. 

J(L) r J(S) r J(V) r 

u—1. general variable, especially dependent variable or real part thereof. 
See i». 2. ii«, Lucas’ function u, — (a" — — P), a, fi, roots of given 

quadratic. 

jr _1. Homan numeral, five. 2. (in Euler’s polyhedral formula) number of 

vertices. 3. general harmonic function. 4. volume. 

IT—(linear) velocity. 

„_1. general yariablo, eapooial dependent variable, used with «, or coefficient 

of pure imaginary part thereof. See w. 2~ ii», Lucas* function a" + a, p, 
roots of given quadratic. See !*«. 3. speed. 

Hr—1. west. 2. general potential of double layer. In Newtonian case, 

ur _ r = - f cos (r,n) dS. SeePandlf. 8. ■Wronskian, 

Jcflj dn\rj 


W 


yi yi' ■ 

. y.(-l) 

y. y.' • 

• yn'""” 


4. total wmght. Also dcsignoted by Wt. B. work (or energy). Also 
designated by Wk. 

Wt.—^weight. 8eeW. . tt j 

«i—1. general symbol for variable, particularly dependent variable. Used 

with u and V as in *■ comp'.®* variable, w - 

u + f», or w(s) = a = a: + iy, x.y.it.v, real. 

X-1. Roman numeral, ten; as in XCIII, etc. 2. X.-, original numerical data 
for i-variatos, (previous to change of origin or senle). S, piaeral 85'"'“®* " 
variable point, particularly on i-axis, 4. function, as m Xdx + ray -t 
dx dy ^ 

“* K “ 2’ 
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*—1. general symbol for indepondent variable or unknowci 2. first reotangu- 
lar coordinate, In space a right-banded coordinate system such os indioated 

z y 

by )^Y or 
Xf Z 

directed to the aonith is more oommon. S. real part of independent oomplex 
variable s = a -I- »y. 

Y —!• Yi, original numerical data for y-variatos (previous to change of origin 
or scnlo). 2. function as in Xdx -h Ydy ■(- Zdr, or ^ ^ 

y —1. general symbol for dependent (real) variable. 2. general symbol for 
socond independent variable, r unknown. 3. second rectangular coordinate. 
Seo I. 4. pure imaginary coeffiaient, in independent complex variable, 
n = x + iy, 

Z —zenitli. 

Z.T.—zone time. 

s—1. independent complex variable, « “ a + iy. 2. general symbol for third 
independent variable or unknown. 3. third rectangular coordinate. See 
a. 4. axial coordinate in cylindrical coordinates (r, 0,2). 6. zenith distance, 
<00“-A). 

Selected Symbols Used in Financial and Actuarial Theory 

«—net pretpium in first policy year. 

p-^not premium in each policy year after the first. 

S —^foree of interest (and of discount) e* =■ 1 -b t. 

cii—terminal recorded age in mortality table, "limiting” age. 

At —commutation symbol, present value of net single premium for whole life 
policy on (z), = MtIDi. 

—^preserrt value of annuity for unit periodic payment, =• (1 — »")/». 

—present value of an annuity of 1 per annum at interest rate %, payable 
p times a year (in installmeats of 1/p each). 
a ,—commutation symbol, present value of (ordinary) whole life annuity on 
(z) of unit annual payment. 

Or'”’—^present value oi whole life annuity on (i), of unit annual payment, pay¬ 
able m times a year. 

nlo,—present value of whole life annuity, on (z), deferred «'years for unit 
annual payment. 

—^present value of temporary life annuity, on (z), for n years, for unit annual 
payment. 

a,,—^present value of perpetuity ot rote of interest, ». 
a„i—present value of perpetuity duo at rate of integeet, i. 
ar:—commutation symbol present value of whole life annuity due, on (z), of 
unit annual payment. 

Ojji,—present value of an annuity due, for unit periodlo payments "at interest 
rate i. 
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Mathematical symbols and abbreviations 

B—book value. 

Bt—book value, after k years. 

C—1. original coat. 2. capitalised cost. 

Cl—commutation symbol, ■« 

Cm —natural premium at age x, — CilDt. 

D —^total simple discount. 

Dt —total bank discount. 

D^—cash discount, where for example, "terms 4/10,2/30, n/OO" designates 4% 
discount for payment within 10 days, 2% thereafter but within 30 days, pay¬ 
able net in 90 days. 

Df—trade discount. 

Di —commutation symbol, = o*!*. 

d—rate of simple discount, = 1—e=l — (1+ »)-> - i/(l + i). 

A ,—number dying between ages x and * + 1, according to mortality table (for 
100,000 alive at age 10). 

JE—present value of expectation. 

—^present value of an »-year pure endowment to (®), •• 
e,r-ourtate expectation of life for (®), = (1. -1- ■ • ■ + D/L. 

8,—complete expectation of life, for (a), e, + i. 
f —1- net-coat-rate factor. 2. face value of bond. 

I —total interest (ordinary simple). 

J'—total interest (exact, simple), 
t—rate of interest (effective). 

j(f )—^nominal rate of interest convertible p times a year eomepondiog to 
effective oimual rate t, “ p((l + — 1], 

fc,—valuation symbol, = Cm/DM+u 

nkx —valuation symbol, “ (Ua — Ma^.a)/Dx+a, hk, » kx], accumulated cost of 
insurance, ^ 

L—1. list price (for trade discount). 2. salvage value. 
la —^number living at age x according to mortality table (for 100,000 alive at 
age 10). 

N.—("open bar AT"), commutation symbol, = Dx + D,+i -t- ■ • • -b Du. 
n —number of conversion periods (for compound interest). 

P—principal. 

Pi—bank proceeds. 

Pa —net annual premium for ordinary whole life policy, on (®), for unit annual 
payment = A,/(l + o.). 

,Pi—^net annual premium for r-payment life policy, = Af./fNi — N,+,). 

P—1, probability of success. 2. interest period/payment intervoh 
Pa —^probability of living for onother year for a person of age x (according to 
mortality table). 

„p,^probability that a person aged a will live n years, = Ix-^n/la* 
p„r-the probability that (x) and (y) will survive jointly for one year. 

,p.,—the probability that (®) and (y) will survive jointly for n years, 
g—probability of failure, « 1 - p. 

ga _^probability of dying within a year for a person of age x (according to mor¬ 

tality table). 

1.?.—probability that (®) will die within n years. 
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oljr—lliG probability that (i) will die between a( 4 ea i + n and i + n + 1. 

)i —1. periodic payment or "ront.” 2. replacement cost. 3. repair charge 
(nniiuiil). 

S—unioimt. 

A'—1. scrap vnhio. 2. amount of sinking fund. 8. subscription price. 
4. amount (iit simple interest). 

s—amount (at compound intore.st) for unit principal =■ (I + i)“. 

—amount of annuity for unit periodic payment, = ((1 + i)* — ij/f. 
s„i—amount, of perpetuity at interest rate i. 

—amount of pcr))Rtuity duo. 

s^i—amount of an annuity dun, for unit periodic payinonts. 

—amount at end of n years of annuity of 1 per annum at intorcst.rate i, 
payable p times a year (in iiistallmcntii of 1 /p each), 
lii—^valuation symbol, = Oi/D,+i. 

—valuation symbol, (N. — [,«, = u.,1, accumulated value of 

individual .survivors payinonts. 

V —piirclinso prlee (of liond), 

—terminal reserve of I"* policy year on policy on (x) of unit annual pnymont. 
V—present value (at compound interest) for unit principal, = (1 + 1 )“^ 

W —wearing value, = original cost minus scrap value. 

X —age of insured (to nearest year). 

(«)—a person aged x (for use with mortality table). 

a]—whore (a] + 1 indicates a life, now aged a + (, who was accepted for insut- 
anee t years ago at age a. 
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